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"Material Markets 


Iron and Steel in Competition 


There should be but few factors governing the 
choice of either cast iron or steel for an engin- 
eering component. These could be reduced to 
two—price and mechanical properties. Other 
factors, such as speed of delivery, and tradition, 
are really beside the point, whilst price is 
beyond discussion here except in very general 
terms, and the only remarks we have to make 
in this direction are that dies for pressings pro- 
gressively deteriorate dimensionally, and their 
cost per unit manufactured quite often exceeds 
the price of dimensionally accurate castings, in 
spite of the help that the foundry has accorded 
to them by the production of relatively cheap 
cast iron dies, to replace very expensive ones of 
alloyed steel. Efforts to replace gas and electric 
cooker castings by pressings are constantly being 
made. 


So far as the mechanical properties of the 
two materials are concerned, the normal static 
tests are well appreciated by designers, but few 
realise the full effect of any notching. For 
instance, a 25 ton per sq. in. tensile steel test 
bar will not break under static loading until it 
has elongated 40 per cent. of its length when 
tested normally, but if a test piece of greater 
diameter be reduced to the diameter of a normal 
test bar by making a circular cut with a saw 
then the elongation before rupture might easily 
be reduced to the order of 1 or 2 per cent.; 
this, of course, is associated with a higher break- 
ing load. Cast iron acts quite differently, and 
notching has no appreciable effect on the results 
obtained by testing it for tensile and maintain- 
ing a constant diameter after introducing 
various types of notches. In this connection 
it is to be noted that a cast iron exhibiting a 
low tensile strength of the order of 12 tons per 
sq. in. will be the least affected, whilst a really 
good engineering iron breaking at say 19 tons 
per sq. in. with a straight cylindrical test piece, 


will be reduced to 15 tons on the same diameter 
after severely notching. 

If a test piece be pierced with a small hole 
transversely, and it be tested under alternating 
stresses, and the results obtained be compared 
with ordinary unpierced test pieces, it will be 
found that cast iron suffers much less than steel. 
These are facts little known or appreciated’ by 
the average designer, who is more or less con- 
scious of a lowering of strength of steel when 
his design departs radically from test piece stan- 
dard sections and conditions. Such a case is 
an irregularly sectioned crank-shaft which for 
motor vehicle use is being superseded by 
special cast iron. It is difficult to diffuse such 
knowledge amongst engineers, but work now 
being undertaken at the National Physical 
Laboratory under the direction of Dr. H. J. 
Gough will help designers in a large measure to 
obtain a proper appreciation of the merits and 
drawbacks of both mild steel and cast iron as 
materials for engineering construction. 


The Machine Tool Trade 


No section of the foundry industry is more 
important to metallurgical and technical pro- 
gress than that devoted to the manufacture of 
castings for the machine-tool industry, because 
in general the highest demands are made both 
on the skill of the moulder and the materials 
poured into the mould. The position through- 
out the years is that we have been exporting 
more than we have imported, but last January 
the position changed, and from that time on- 
wards, despite the tariff position, we have con- 
sistently bought more than we have sold. These 
imports are largely the result of two factors, 
the one being the incidence of a speciality not 
made in this country and the other inability to 
deliver machines within a period of time deemed 
to be reasonable by the prospective purchaser. 
Most of these machines come from either 
America or Germany, Switzerland being a very 
poor third from the statistical point of view. 
In general—and we speak in very general terms 
only—the aircraft and motor-vehicle industry 
take American automatic machinery, whilst 
shipbuilding and industries, requiring very heavy 
tools, have resort to Germany. That this is a 
generality is shown by the imports of lathes, 
which are almost evenly divided between the 
two main exporting countries. Actually, we 
are not alarmed at these imports, as our own 
industry is fully employed, and their instal- 
lation increases our competitive strength in 
other fields. The export market is both wide 
and complex, and during the summer months 
our largest buyers were respectively Italy, Aus- 
tralia and Russia, and accounted for over 40 per 
cent. of the total business. When we turn to 
the international market, however, conditions 
are not too satisfactory, and we ‘occupy a very 
poor third position. The greatest figure we 
have ever reached is probably of the order of 
£3,000,000, in 1932, whereas both German and 
American figures have each reached something 
of the order of £5,000,000 in their relatively 
prosperous periods. Naturally, figures are diffi- 
cult to compare, owing to changes in the value 
of currencies during periods of inflation and 
deflation related to the gold standard. 
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Testing Materials 


INTERNATIONAL CONGRESS IN LONDON 


At the Congress held in Ziirich in September, 
1931, the International Association for Testing 
Materials accepted an invitation from the Com- 
mittee representing British members to hold the 
next Congress in Great Britain. Arrangements 
are now in progress for the Congress to be held 
in London on April 19 to 24, 1937. 

The object of the congresses held by the Inter- 
national Association for Testing Materials is to 
obtain international co-operation in the study 
of materials and their testing, and to provide 
facilities for the exchange of views, experi- 
ence and knowledge with regard to all matters 
connected with this subject. The London Con- 
gress will be of considerable scientific and indus- 
trial importance, particularly in view of the 
length of time which has elapsed since the study 
and testing of materials were last reviewed on 
an international basis. H.R.H. the Duke of 
Kent, K.G., K.T., G.C.M.G., G.C.V.O., has 
consented to be Patron of the London Congress, 
and Sir William Bragg, O.M., K.B.E., Presi- 
dent of the Royal Society and director of the 
Royal Institution of Great Britain, has con- 
sented to be President of the London Congress. 

The Congress is being held under the auspices 
and with the support of the scientific and tech- 
nical institutions given in the following provi- 
sional list:—British Association of Refrigera- 
tion; Ceramic Society; Incorporated Association 
of Architects and Surveyors; Institute of British 
Foundrymen; Institute of Marine Engineers; 
Institute of Metals; Institute of Welding; In- 
stitution of Automobile Engineers; Institution 
of Chemical Engineers; Institution of Civil En- 
gineers; Institution of Electrical Engineers; 
Institution of Engineers and Shipbuilders in 
Scotland; Institution of Locomotive Engineers ; 
Institution of Mechanical Engineers; Institution 
of Naval Architects; Iron and Steel Institute; 
Manchester Association of Engineers; North- 
East Coast Institution of Engineers and Ship- 
builders; Royal Aeronautical Society; Society of 
Engineers; South Wales Institute of Engineers ; 
and West of Scotland Iron and Steel Institute. 

The organisation of the Congress has been 
undertaken by a Congress Organising and Re- 
ception Committee, which consists of the British 
Committee of the International Association for 
Testing Materials and representatives of many 
leading British technical institutions, scientific 
societies and industrial organisations. The 
Executive Committee of the Congress Organis- 
ing Committee is composed as follows :—Sir Frank 
Smith, K.C.B., C.B.E. (secretary of the Royal 
Society of Great Britain, and secretary of the 
Department of Scientific and Industrial Re- 
search) (chairman); Sir William Larke, K.B.E. 
(director of the British Iron and Steel Federa- 
tion) (vice-chairman); Sir Harold Carpenter, 
F.R.S. (President of the Iron and Steel Insti- 
tute); Sir Alexander Gibb, F.R.S. (President 
of the Institution of Civil Engineers); Dr. H. J. 
Gough, F.R.S. (superintendent of the engineer- 
ing department, National Physical Laboratory ; 
chairman of the British Committee of the Inter- 
national Association for Testing Materials); Sir 
Nigel Gresley, C.B.E. (President of the Institu- 
tion of Mechanical Engineers); Sir Clement 
Hindley, K.C.I.E. (Vice-President of the In- 
stitution of Civil Engineers); and Mr. K. 
Headlam-Morley (hon. secretary). 

The proceedings will based on selected 
Papers which, by invitation of the Group Presi- 
dents appointed by the Permanent Committee, 
have been contributed by leading authorities in 
their respective fields in the principal countries 
throughout the world. Over 200 Papers have 
been promised from authorities in some 20 dif- 
ferent countries, including Austria, Belgium, 
Czecho-Slovakia, Denmark, France, Germany, 
Great Britain, Italy, Japan, Poland, Straits 
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Settlements, Sweden, Switzerland, United States The Employment of Women and 


of America and Uruguay. 


In addition to the technical ‘sessions of the 
Congress, there will be a reception by His 
Britannic Majesty’s Government, an _ official 


banquet and other evening functions, as well as 
numerous official visits to research laboratories, 
works, etc. A special programme is _ being 
arranged for the entertainment of ladies. Parti- 
cipation in the Congress will be open to all in- 
terested in the study of materials and their test- 
ing on payment of the membership fee. The 
cost of membership of the Congress is fixed at 
£1 1s. for those who apply before March 31, 
1937. After that date the fee is £1 10s. No 
guarantee can be given that applications for 
membership which are received after April 14, 
1937, can be accepted, or, if accepted, that 
tickets can be supplied for the various functions, 
official visits, etc. 

Advance proofs of the Papers can be supplied 
only to those who subscribe for the congress 
book. Up to March 31, 1937, the subscription 
price of the congress book (including advance 
proofs) to members is £1 ls. After that date 
the price is £1,10s. It will include, in addition 
to the Papers (numbering over 200) presented at 
the Congress and a report of the discussions, 
articles by each of the four Group Presidents 
in which the chief contributions to knowledge 
recorded in the Papers and discussions will be 
reviewed. The Papers will be printed in English, 
French or German, in which languages the pro- 
ceedings of the Congress will be mainly con- 
ducted. Members of the Congress will be sup- 
plied with a badge, which will admit them to 
the technical sessions. These badges are per- 
sonal and not transferable. 

A provisional list of Papers (as at Novem- 
ber 15, 1936) to be presented at the Congress 
is now available. Copies of the list of Papers 
can be obtained on application to the Hon. Secre- 
tary, Mr. K. Headlam-Morley, 28, Victoria 
Street, London, S.W.1. 


(Concluded from next column.) 

living at a distance, and arrangements for 
young employees to attend continuation schools 
if they so desire. The general provisions of the 
other Factory Acts relating to welfare can also 
be applied to this Act. An Order may be time 
limited (with power to make extensions) to 
meet temporary pressure of work and 
emergencies, but even in this case the ballot 
must be taken. The Order may also be obtained 
without a time limit. For temporary Orders the 
Chief Inspector of Factories or any of the 
eleven Superintending Inspectors may function, 
but only for a period or periods aggregating six 
months or less. 

If the application concerns a business about 
to be or which has recently been established, 
and shift working is to be permanently adopted, 
the Home Secretary can authorise a shift system 
without ascertaining the views of the work- 
people. This power, of course, is given as no 
employee need apply for work at such an estab- 
lishment except by his own desire, and he would 
be well aware of the shift system in operation 
before he accepted the job. If at any time the 
system discontinued, or, after discontinua- 
tion, is resumed, notification must be given to 
the local Factory Inspector. If this rule be not 
complied with, the employer is liable to a fine 
not to exceed £5. The Home Secretary has 
power to revoke an Order if he is_ satis- 
fied that abuses have arisen or conditions have 
not been complied with, and similarly he can 
revoke an Order if any shift system authorised 
has not been worked for more than twelve 
months. If the authorised system has not been 
in operation for more than twenty-four months, 
the Order is automatically revoked. Any 
Order made under the former temporary pro- 
visions remains legally effective, although it has 
not been made under the procedure and 
obligations of the new Act. 
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Young Persons Act, 1936 


HOW IT AFFECTS THE FOUNDRY 
INDUSTRY 


Although few firms reach the limit of hours 
of employment allowed by the chief Factory and 
Workshop Act for women and young persons, 
the fact that these are scheduled by naming 
the actual daily hours, 6 a.m. to 6 p.m., 7 a.m. 
to 7 p.m., and so forth, precludes any work- 
ing in shifts. By temporary provisions, how- 
ever, departure from these hours has been per- 
mitted, but from January 1, 1937, these rules 
modified and altered—will operate permanently, 
for on that date the ‘‘ Employment of Women 
and Young Persons Act, 1936”’ comes into 
operation. This measure allows working in 
shifts, but as any system must operate between 
the hours of 6 a.m. and 10 p.m. on a week day 
except Saturday (Saturday the hours are 6 a.in. 
to 2 p.m.), and each shift must not ordinarily 
exceed an average of eight hours per day, it 
will be seen that only a two-shift system can 
be worked. If, however, an establishment has 
adopted a five day week, a shift can be in- 
creased to average ten hours per day, but the 
aggregate for any week must not exceed 48 
hours, nor for any consecutive two weeks 88 
hours. Meal times must be given as under the 
chief Factory Act, which provided for an 
interval of at least half an hour to be allowed 
a woman or young person in a factory, or a 
young person in any workshop, after five hours 
continuous work. 

The Act does not give general power to in- 
dustry to work a shift system, the permission is 
given individually to each firm by the Home 
Secretary. As regards existing businesses, a 
system cannot be authorised unless a majority of 
the employees consent to the adoption of a shift 
system, and their view must be ascertained by 
a secret ballot. This Act applies to women 
(meaning females of eighteen years and up- 
wards) and young persons (the term ordinarily 
means persons of either sex under eighteen 
years, and for this Act the age of sixteen years 
must have been attained). 

The Secret Ballot 

The secret ballot must be made by rules laid 
down in a Special Order, and the procedure is 
similar to the system adopted in Parliamentary 
and municipal elections. The questions on the 
ballot paper are ‘‘ For’’ or ‘‘ Against ’’ shifts, 
and the symbol X is used to indicate the 
workers’ choice. After the result is declared 
a certificate must be posted in the works and a 
copy sent to the local Factory Inspector. The 
ballot must be conducted by a representative of 
the workpeople and the employer (or deputy), 
but if there is disagreement the local Factory 
Inspector may function. The employer must 
provide a ballot box with lock and key, and 
voting papers (no name or anything to indicate 
the identity of the worker must appear), and 
he must display a notice giving the time and 
place at which the secret ballot will be taken. 
On this notice also must be stated the processes 
and departments for which a shift system 
proposed, the hours of work and meal times, 
arrangements for alteration of shifts, adjust- 
ments of wages and working conditions, and any 
other necessary information. 

Details of the Order 

The Order authorising a shift system specifies 
the permitted hours per shift per day, states 
the actual hours, and may apply to the whole 
establishment or to any department or depart- 
ments. The Home Secretary may impose such 
conditions as he considers expedient to safe- 
guard the welfare of the workers, and particu- 
larly he will consider the questions of proper 
accommodation for clothing, facilities for meals 
being provided, transport facilities for workers 

(Concluded in previous column.) 
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An Improved Method for Preparing 
Cast Iron Transverse Test Bars 
By A. |. KRYNITSKY and C. M. SAEGER, Jr. 


Introduction 


In an investigation of the effect of maximum 
heating temperatures on the physical properties 
of different types of cast ironst' a method was 
developed at the National Bureau of Standards 
for making transverse-strength test bars in dry- 
sand moulds. The Committees on Cast Iron of 
both the American Society for Testing Materials 
and the American Foundrymen’s Association 
have expressed their interest in this subject and 
pointed out the desirability of extending the 
investigation to include a study of transverse- 
strength test bars made in green-sand moulds. 

It is well known that bars used for the deter- 
mination of transverse strength should not only 
be free from burnt-on sand but should also 
have 2a smooth surface, since the breaking 
strength of a test piece may be seriously affected 
by the character of its surface. The removal of 
burnt-on sand by sand blasting or tumbling may 
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Fie, 1.—CasTING sHOWING THE METHOD OF 
Povurinc Bars For TRANSVERSE TESTS. 
A = pouring basin. B = down-gate. 
I 


) =2.2in. bar, E = 1.2in. bar. 
G = 0.75 in. dia. bar. 


C = feeding ring. 
F = 1.5in. bar. 


leave the surface pitted or roughened, which con- 
ditions may cause the bars to break under a 
relatively low load by the so-called ‘“ notch 
effect.”’ 

Many investigators are of the opinion that the 
surface layer on test bars should be removed by 
machining before the bars are tested. This 
point was strongly emphasised in the discussion 
of the Paper entitled ‘‘ Relationship in Cast 
lron Test Results.’ It is believed by many 


* Extracted from the Journal of Research of the National 
Bureau of Standards, vol. 16, 1936. 
_ + Superior figures here and throughout the text indicate 
literature references given in the panel on this page, 


investigators that the surface layer or so-called 
“‘ surface skin ’’ is the strongest part of the bar 
and, therefore, one should expect its removal to 
lower the transverse strength. It has been 
found' experimentally that the removal of the 
surface layer lowers the strength under trans- 
verse loading, although the results of some other 
investigators are not in agreement with this. 
However, surface defects, such as those men- 
tioned earlier, might account for these results, 
which indicate the transverse strength of a bar 
with the surface skin removed to be stronger 
than a similar bar without the skin removed. 
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Fie. 2.—Reation or Liquipus TEMPERATURE 
to Toran Impurities Cast Iron. 


In this investigation an attempt was made to 
prepare test bars in green-sand moulds having 
smooth surfaces free from  burnt-on sand. 
Factors such as the horizontal or vertical posi- 
tion of the mould, the location and size of the 
gates and risers, the moulding and facing 
materials, the permeability, strength and degree 
of ramming of the mould, and the temperature 
of the metal and rate at which it is poured into 
the moulds, are important, and should be con- 
sidered in producing satisfactory test bars. 

The investigation is naturally divided into 
two parts, the first, to develop a moulding pro- 
cedure which will yield satisfactory test bars 
when green-sand moulds are used, and the 
second, to compare the results obtained on test 
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bars produced by pouring (1) by the method 
developed at this Bureau and (2) by the three 
tentative methods specified by the American 
Society for Testing Materials.* 


Moulding and Casting Technique 

A moulding material to be suitable for this 
purpose must be such that it is possible to make 
satisfactory bars of various diameters with irons 
of various chemical compositions. It was felt 
that the moulding material would be satisfactory 
if it yielded satisfactory test bars free from 
burnt-on sand and surface defects, when the 
following types of irons, and the following melt- 
ing and casting procedure were used to produce 
bars of the following sizes. 


Types of Test Bars 


The test bars prepared and studied in this 
investigation were 23 in. in length and 0.75, 
1.2 and 2.2 in. dia. respectively. Similar bars, 
1.5 in. dia., were also used to a limited extent. 


Test-Bar Moulds 


The bottom-poured vertical mould, which was 
developed for casting test bars in dry sand,’ was 
used in this phase of the investigation. In this 
method a set of cylindrical test bars, consisting 
of four pairs moulded in a three-part cylindrical 
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Fie. 3.—TraNnsverRSsE-StrenetH Test Bars 
Cast iN A Vertican Movutp sy Topr- 
Pourtne 

A = pouring basin. B = vertically-cast bars, bottom 
poured. C = feeding semi-ring for bottom-pouring. 

D = top-pouring gates. E = pencil gates of 0.25 in. 
dia. made in oil-sand cores; 5 pencil gates for 2.2 in. 
dia. bars ; 3 pencil gates for 1.2 in. dia. bars; 1 pencil 
gate for 0.75in. dia. bars. F = vertically-cast bars 
top-poured. G = down-gate. 
mould, with the cheek extending the full length 
of the bar, were made in green sand (Fig. 1). 
The diameters of the various bars were 0.75, 
1.2, 1.5 and 2.2 in. respectively. The bars were 
arranged so as to minimise the heating effect 
of the large bars on the small ones during cool- 
ing after casting. 
Stock Iron 
The types of irons used are shown in Table I. 
Irons A, C and E were sand-cast pig-irons. 
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Iron B was a specially selected scrap iron; D, 
a mixture of E and 20 per cent. of commercial 
open-hearth ingot iron; and F, a mixture of E 
and 40 per cent. of commercial open-hearth in- 
got iron. 


Melting and Casting Procedure 


The irons were melted in a crucible of com- 
mercial magnesia in a high-frequency induction 
furnace of the tilting type. Charges of 200 lbs. 
of metal were heated to maximum heating tem- 
peratures of 1,400 deg. C., 1,500 deg. C., 1,600 


Fic. 4.—TransversE Test Bars Cast 


A = pouring gate. B = down-gates 1 by 2-25 by 10 in. 
C = pencil gates as in Fig.3. D = risers. 


deg. C., and 1,700 deg. C. respectively, and 
held at the maximum heating temperature for 
approximately 1 min. before being allowed to 
cool to the desired pouring temperature. 

The metal was allowed to cool from the maxi- 
mum heating temperature to approximately 150 
deg. C. above the liquidus temperature of the 
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oxide over which a layer of a mixture of 95 
per cent. of zircon (zirconium silicate) and 5 
per cent. of bentonite was applied. An optical 
pyrometer was used for measuring temperatures 
above 1,550 deg. C. In order to determine the 
corrections to be applied to the readings of the 
optical pyrometer under these particular condi- 
tions, observations were taken simultaneously 
with both the thermocouple and the optical 
pyrometer in the temperature range 1,400 to 
1,550 deg. C. These corrections were then 
plotted as a function of the temperature, and 
the curve extended up to 1,700 deg. C. 


Moulding Material 


Considerable preliminary work was necessary 
with green-sand moulds to develop a suitable 
moulding material which would yield test bars 
free from surface defects or burnt-on sand. 
A number of bars were cast in green-sand 
moulds of various moisture contents made from 
an iron moulding sand commercially known as 
Lumberton moulding sand (American Foundry- 
men’s Association grade 3-C). An excessive 
amount of burnt-on sand in each case was noted. 

Further tests were made with moulds of the 
same moulding material in which the cavities 
were coated with a facing material such as 
Ceylon graphite, as well as a nongraphitic car- 
bonaceous material.* Mixtures of the non- 
graphitic carbonaceous material with bentonite, 
silica flour, aluminium-oxide cement, or port- 
land cement were also tried as facing material. 
These were applied by dusting, by brushing with 
a camel hair brush, and by swabbing with a 
hemp swab. In each case the facing material 


TaBLeE I.—Chemical Analyses of Stock Irons used. 


Si. Mn. P. Cu. Ni. Cr. 
‘ Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 

3.99 1.70 0.70 0.59 0.045 0.51 
i ae 3.41 1.63 0.49 0.44 0.074 = 0.10 0.13 
ee 3.79 1.32 0.73 0.12 0.06 — — — 
2.86 2.06. 0.18 0.65 0.028 
E. 3.55 2.73 0.24 0.82 0.021 — — — 
F* 2.13 1.64 0.14 0.49 0.013 


* Chemical analysis calculated. 


stock pig-iron or mixture used in that particu- 
lar charge. It was then poured directly from 
the furnace into the test-bar moulds, and the 
bars allowed to remain in the mould for a period 
of not less than 18 hours. The liquidus tem- 
perature was obtained frem the diagram in 
Fig. 2, which shows the relation‘ between the 
liquidus temperature of cast iron and the total 
impurities. 


Cc 


Fic. 54—Transverse Test Bars Cast IN A 
Horizontatty [NcLINED MovuLp. 

A = pouring gate. B = down-gate, 1 by 2.25 by 10 in. 

C = feeding gate; gate; of lin. dia. for 2.2 in. dia. 

bars; gates of 0.75 in. dia. for 1.2 in. dia. bars ; gates 


of 0.5 in. dia. for 0.75 in. dia. bars. D = risers to 
overflow basin. 


Temperature Measurement of Molten Iron 

Temperatures up to 1,550 deg. C. were 
measured by a platinum-to-platinum 10-per cent. 
rhodium thermocouple. The thermocouple wires 
were separated by means of a two-hole porce- 
lain insulator and protected by a closed-end, 
glazed, porcelain tube inserted into a closed-end 
graphite tube. The portion of the graphite 
tube, which came in contact with the molten 
iron, was coated with a layer of aluminium 


was applied in dry form. None of the bars 
made in moulds so treated was satisfactory on 
account of burnt-on sand. 

Mixtures of sand and coal dust were tried 
with some degree of success. A mixture of 8 
parts of moulding sand to 1 part of coal dust, 
tempered to approximately 7 per cent. of 
moisture, was used in making moulds. How- 
ever, the test bars made in these moulds were 
not entirely satisfactory because of the rough- 
ened surface and, to some extent, burnt-on sand. 
By facing the mould cavities with a fine Ceylon 
graphite, bars were obtained that were free 
from burnt-on sand, although the surfaces of 
the bars were still very rough. However, by 
swabbing the mould surfaces with a nongraphitic 
carbonaceous material, bars which were free 
from burnt-on sand and which possessed a very 
smooth surface were obtained. 

This moulding mixture, composed of 8 parts 
of moulding sand to 1 part of coal dust, tem- 
pered to approximately 7 per cent. of moisture, 
with the mould cavities faced with a non- 
graphitic carbonaceous facing material, was used 
in the remainder of the experiments and will 
be referred to as the ‘selected moulding 
material.’’ 

Two experiments were conducted to deter- 
mine the temperature of the sand between dif- 
ferent sizes of test bars immediately after cast- 
ing. The purpose of these experiments was to 
determine if the moulding sand reached a tem- 
perature high enough to produce appreciable 
annealing effects in the bars. This was parti- 
cularly of interest in those cases where a small 
diameter bar was cast in the same mould with 
larger bars. In both experiments a casting 


* Approximate analysis : 


volatile matter, 4.0; fixed carbon, 
74-0, and ash, 22-0 per cent. 
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similar to that shown in Fig. 1 was made. In 
the first mould, two thermocouples were in- 
serted, one midway between the 0.75- and 2.2- 
in. bars, and another, between the 0.75- and 
1.50-in. bars. The metal was poured into the 
mould at 1,400 deg. C., and the temperatures 
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at these two points were recorded as the mould 
cooled to room temperature. At the end of 
50 minutes the temperature between the 0.75- 
and 2.2-in. bars was 300 deg. C., the maximum 
observed, while the maximum temperature 
observed between the 0.75- and 1.5-in. bars was 
170 deg. C. The metal was poured into the 
second mould at 1,380 deg. C., a thermocouple 
being placed midway between the 1.5- and 0.75- 
in. bars and one between the 1.2- and 2.2-in. 
bars. The maximum temperature observed be- 
tween the 1.5- and the 0.75-in. bars was 165 deg. 
C., and between the 1.2- and the 2.2-in. bars, 
400 deg. C. at the end of 40 minutes. 

On the basis of these results, it is doubtful 
whether the moulding material reached .a tem- 
perature sufficiently high to have a marked in- 
fluence on the physical properties of the test 
bars. 
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Uniformity in Dimensions of Test Bars 


Measurements were made to determine the 
variation in diameter of the bars of different 
sizes using the selected moulding material de- 
scribed earlier. The diameter of each bar was 
measured at the mid-section in four radial direc- 
tions. The difference between the maximum and 
minimum diameters is expressed (Table II) in 
a percentage of the average diameter. The 2.2-, 
1.2- and 0.75-in. bars were tested under trans- 
verse loading in an Amsler universal testing 
machine of 22.3 tons capacity, the load being 
applied to give approximateiy 0.02-in. deflec- 
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tion in 10 sec. The span used for the 1.2- and 
2.2-in. bars was 18 in., and for the 0.75-in. bars, 
15 in. The breaking load for each bar was cal- 
culated to the nominal diameter and the differ- 
ence between the breaking loads of the two bars 
of the same size was calculated as the percentage 
of the highest breaking load for the pair (Table 
Il). It will be noted from Table II that the maxi- 


TaBLE II.—Variations in Diameters of Cylindrical Test 
Bars cast in Bottom-poured Vertical Green-Sand 
Moulds, and in Transverse Breaking Strength of 
Companion Bars. 


Tron A. 
Temperature, deg. C. 
Average | maximum D 
diameter.| and mini- | ™ 
Maximum In. mum 
heating. Pouring. diameter. Per cent. 
Per cent. 

1,400 1,300 2.26 0.18 3.8 
1,400 1,300 2.24 0.36 
1,400 1,300 1.55 0.45 * 
1,400 1,300 1.55 0.32 
1,400 1,300 1.24 0.50 2.9 
1,400 1,300 1.24 0.31 17 
1,400 1,300 0.79 0.63 1.4 
1,400 1,300 0.79 0.39 ¥ 

Tron B. 
1,400 1,380 2.24 0.13 0.6 
1,400 1,380 2.24 0.18 ‘ 
1,400 1,380 1.54 0.32 * 
1,400 1,380 1.55 0.18 
1,400 1,380 1.24 0.32 0.4 
1,400 1,380 1.24 0.33 J 
1,400 1,380 0.80 0.37 2.9 
1,400 1,380 0.80 0.41 te 
1,600 1,380 2.23 0.18 0.9 
1,600 1,380 2.23 0.27 P 
1,600 1,380 1.54 0.40 * 
1,600 1,380 1.54 0.39 
1,600 1,380 1.23 0.40 4.4 
1,600 1,380 1.23 0.32 F 

Iron C 
1,400 1,300 2.24 0.40 3.2 
1,400 1,300 2.25 0.40 F 
1,400 1,300 1.54 , 0-70 * 
1,400 1,300 1.54 0.26 
1,400 1,300 0.78 0.77 3.2 
1,400 1,300 0.78 0.63 ‘ 
1,500 1,380 2.25 0.40 3.5 
1,500 1,380 2.25 0.35 
1,500 1,380 1.55 0.45 e 
1,500 1,380 1.54 0.71 
1,500 1,380 1.23 0.50 2.3 
1,500 1,380 1.23 0.32 ‘ 
1,500 1,380 0.80 0.38 6.2 
1,500 1,380 0.80 0.50 aa 
1,600 1,380 2.24 0.27 4.2 
1,600 1,380 2.24 0.27 ‘ 
1,600 1,380 1.54 0.19 * 
1,600 1,380 1.54 0.32 
1,600 1,380 1.23 0.33 3.1 
1,600 1,380 1.23 0.24 
1,600 1,380 0.79 0.51 0.5 
1,600 1,380 0.78 0.37 , 
1,700 1,380 2.24 0.50 0.2 
1,700 1,380 2.25 0.31 
1,700 1,380 1.55 0.32 * 
1,700 1,380 1.55 0.38 
1,700 1,380 1.23 0.48 3.9 
1,700 1,380 1.23 0.40 vai 


* Bars cast for machining to 1-2 in. diameter, not 
tested for transverse strength. 


mum variation in all the bars tested was 0.77 
per cent. in the diameter and 6.2 per cent. in 
the breaking load. 


COMPARISON OF TEST BARS PRODUCED 
BY FOUR METHODS 


Four Methods of Preparing Test Bars 

In the second phase of this investigation, a 
comparison was made of the physical properties 
of transverse-strength test bars made by the 
method developed at this Bureau and by the 
methods tentatively adopted by the American 
Society for Testing Materials. These methods 
differ only in the position in which the bar is 
cast and the method of pouring. In the method 
developed at this Bureau, the bars are cast in a 
vertical position and poured from the bottom. 
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Bars produced in this manner are referred to 
as bottom-poured vertical moulds. The Ameri- 
can Society for Testing Materials has tentatively 
adopted three methods of casting transverse- 
strength test bars. In one method, the bars are 
cast in a vertical position and poured from the 
top (top-poured vertical mould). In another, 
the bars are cast in a horizontal position (hori- 
zontal mould), and in the third they are cast 
in a position inclined about 8 deg. with the 
horizontal (horizontally inclined mould). In the 
last case, the bars are poured from the lower 
end. Test bars 0.75, 1.2 and 2.2 inches in 
diameter were produced by each of the above- 
mentioned methods. 

In view of the satisfactory results obtained in 
the earlier work with the mixture of 8 parts of 
moulding sand to 1 part of coal dust, tempered 
to approximately 7 per cent. of moisture and 
faced with a nongraphitic carbonaceous refrac- 
tory material, these materials were used to 
make the moulds for casting transverse-strength 
test bars by each of four methods. 

Top- and Bottom-Poured Vertical Mould.— 
The mould used in making these bars, shown in 
Fig. 3, was a modification of the one used for 
making the bars shown in Fig. 1. Bars of the 
same diameter were cast in pairs simultaneously 
in a vertical mould, two bars being bottom- 
poured, and two bars being. top-poured. The 
moulds were made in a three-part cylindrical 
mould, with the cheek extending the full length 
of the bars, and the mould cavities were spaced 
7 in. between centres. 

Horizontal Mould.—Two bars of the same 
diameter were cast simultaneously through filter 
cores, with the ends of the bars provided with 
risers (Fig. 4). The distance between the centre 
line of the two bars was 6 inches. The patterns 
used in making these bars were removed by 
withdrawing them from one end of the flask, 
thereby eliminating parting-line defects in the 
mould cavities such as may be encountered when 
the cope is removed from the drag and the pat- 
tern is lifted out from the mould. 


Horizontally Inclined Mould.—The mould used 
in making the bars shown in Fig. 5 was similar 
to the horizontal mould, with the exception that 
the risers were connected to an overflow basin, 
which served as a reservoir to retain the excess 
of metal poured through the test bar mould 
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section of the bar in four radial directions, and 
the differences between the maximum and mini- 
mum diameters expressed as the percentage of 
the average diameter. The results (summarised 
in Table III) on the 64 bars cast by the four 
methods show that the vertically cast bars, par- 
ticularly those which were bottom-poured, were 
much more uniform in their diameter than the 
bars cast in the horizontal or the horizontally 
inclined moulds. 


It is noteworthy that the difference in break- 
ing loads for the two bars of a pair is, in 
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general, smaller for bars cast either horizontally 
or in bottom-poured vertical moulds than for the 
bars cast in the horizontally inclined mould or 
in the top-poured vertical mould. 

In comparing the effect of maximum heating 
temperature on the strength of the 1.2-in. bars 
made by different methods it will be noticed 


TaBLe III.—Variations in Diameter* of Test Bars cast by Four Methods. 


Temperature, deg. C. Vertical mould. d. 
Top poured Bottom poured. : : 
Iron. Maxi- Maxi- Aver- 
Pouring. Aver- Aver- Average. age 
eating. age age In. dia 
dia. varia- dia. varia- tion. In tion. 
in tion. tion. Per cent. Per cent. 
Per cent  |Per cent 
A 1,500 1,300 1.25 0.64 1.24 0.48 1.24 2.02 1.25 2.16 
‘ 1,500 1,300 1.25 0.48 1.24 0.24 1.24 1.21 1.25 2.00 
A 1,600 1,300 0.80 0.62 0.80 0.50 0.82 7.80 0.80 2.12 
. 1,600 1,300 0.80 1.62 0.80 0.75 0.81 4.57 0.80 1.12 
A 1,600 1,300 1.25 0.48 1,24 0.08 1.24 0.81 1.24 0.81 
1,600 1,300 1.25 0.32 1.24 0.40 1,24 0.73 1.25 1.36 
A 1,600 1,300 2.25 0.27 2.24 0.31 2.26 1.37 2.27 1.10 
: 1,600 1,300 2.25 0.62 2.25 0.44 2.25 1.51 2.27 1.23 
A 1,700 1,300 1.25 0.88 1.24 0.56 1.25 2.72 1.26 1.50 
. 1,700 1,300 1.25 0.64 1.24 0.32 1.25 1.60 1.25 1.36 
C 1,400 1,380 1.26 0.08 1.24 0.32 1.25 2.16 1.26 2.14 
, 1,400 1,380 1.26 0.71 1.24 0.80 1.25 0.64 1.26 2.00 
D 1,700 1,380 1.25 0.64 1.24 0.56 1.25 2.24 1.25 1.84 
= “i, 1,700 1,380 1.25 0.56 1.24 0.56 1.25 1.52 1.25 2.32 
F 1,700 1,470 1.23 0.57 1.22 0.08 1.23 0.89 i.23 0.73 
_ < 1,700 1,470 1.23 0.24 1.22 0.24 1.23 0.65 1.23 0.80 


* Diameters measured at midsection of test bars, in four radial directions. 


during casting. The mould was inclined at an 
angle of 8 deg. while it was being poured. 


Surface Condition and Dimensional Uniformity 
of Test Bars 


The surfaces of all bars were smooth and free 
from burnt-on sand, even when a pouring tem- 
perature of 1,470 deg. C. was employed. The 
diameter of each test bar was measured at mid- 


(Fig. 6) that in general the strength increase, 
with ‘an increase of maximum heating tempera- 
ture, in the range 1,500 to 1,700 deg. C. 

The 1.2-in. bars made of iron A by different 
methods, with maximum heating temperature of 
1,700 deg. C., differed only slightly in their 
transverse breaking loads. 

On the basis of the breaking strength shown, 
it appeared that iron A was more affected by 
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superheating than iron C (Fig. 7), and that the 
modulus of rupture depended upon the cross- 
sectional area of the test bars and the amount of 
superheating (Fig. 8). 

Brinell Numbers.—Brinell determinations 
were made on discs 0.5 in. in thickness, cut 
from broken sections of the 1.2-in. bars adja- 
cent to the fracture. Impressions with a 10-mm. 
ball, under 3,000-kg. load, were made in the 
centre and midway between the centre and peri- 
phery of the specimen. In general, the Brinell 
number increased with increase of maximum 
heating temperature. 


Structure 

Microstructure.—It is well known that the 
composition of cast iron is only one criterion 
of its physical properties, and that a knowledge 
of the structure is necessary for adequate infor- 
mation. 

Cross sections of the 1.2-in. bars, cut perpen- 
dicular to the length, were examined micro- 


Fig. 9.—ARRANGEMENT OF MANGANESE 
SULPHIDE PARTICLES DURING SOLIDI- 
FICATION OF Cast IRON, ACCORDING TO 
Rotu.* 


A = dendritic solidification. B= globular solidification. 
1 = manganese-rich sulphides. 2 = mothor liquor. 


scopically. Sulphur prints were also made of 
these specimens to determine the primary struc- 
ture of the irons. 

No significant difference in microstructure was 
found in the test bars of the same iron made by 
different methods. As was to be expected, those 
irons with the higher strength had finer graphite 
particles and finer pearlite. 

Primary Structure.—By this term is meant 
that structure which is formed during solidi- 
fication and not the structure revealed by the 
fracture. The primary structure may be revealed 
by Baumann’s method, as described by Preuss.’ 

Manganese-rich sulphides solidify and disperse 
throughout the mass of the molten metal at tem- 
peratures above the solidus, and upon solidifica- 
tion of the iron, the particles arrange themselves 
along the axes and branches of the dendrites or 
along the grain boundaries. (See Fig. 9.) 

Sulphur prints were made of the cross sections 
of all 1.2- and 2.2-in. transverse strength test 
bars used and the differences observed in the 
primary structure of bars cast by different 
methods were very slight. Sulphur prints of 
bars of the same iron heated to the maximum 
temperatures of 1,400 deg. C. and 1,700 deg. C. 
suggest that the higher strength of the bars is 
associated with a finer primary structure. 
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Reorganisation of the 
American Foundrymen’s 
Association 


As the first step in a programme of broaden- 
ing both its scope of activities and its responsi- 
bilities as a national association of the foundry 
industry, the Executive Committee of the Board 
of Directors of the American Foundrymen’s 
Association, at a meeting held in Chicago, on 
December 4, elected Mr. C. E. Hoyt, for the 
past 18 years executive secretary-treasurer, to 
the position of executive Vice-President in 
accordance with the recent revision of the By- 
Laws creating the office of executive Vice-Presi- 
dent. 

At the same meeting, Mr. Dan M. Avey, 
formerly Vice-President and director of the 
Penton Publishing Company, and editor of 
The Foundry,’’ was elected secretary-treasurer, 
to be effective as from January 1, 1987. 

In his new position Mr. Hoyt will continue 
as the executive officer of the Association, direct- 
ing efforts toward broadening the field of service 
of the American Foundrymen’s Association. 


Mr. Dan M. Avey. 


Mr. Avey’s election to the secretary-treasurer- 
ship will not only strengthen the official staff, 
but will make available to the foundry industry 
through the American Foundrymen’s Associa- 
tion the services of one who, as editor of ‘‘ The 
Foundry ”’ and an active participant for many 
years in the Association’s work, has an 
intelligent understanding of the problems and 
ramifications of the industry, a rare executive 
ability, and the determination to help the 
foundry industry to meet and solve its problems, 
and move forward. 

This broadening of the organisation, leading 
to new fields of activities, is the culmination of 
a series of developments emanating from a joint 
meeting of directors and members of the 
advisory board at the annual convention in 
Detroit last May. This meeting was devoted to 
a discussion of methods for broadening the scope 
and responsibilities of the Association, result- 
ing in action and authorisation at the annual 
business meeting for the appointment of a 
Special Committee on Policies and Activities 
composed of a representative from each of the 
four branches of the industry and one from the 
foundry equipment industry. 

A progress report of this Committee, pre- 
sented at the annual meeting of the Board of 
Directors on July 23, contained the recommenda- 
tion that the By-Laws of the Association be 
amended to provide for the office of executive 
Vice-President, thereby increasing the personnel 
of the official staff. 
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Mr. D. M. Avey’s Career 


Mr. Avey has long been identified with the 
work of the American Foundrymen’s Association. 
He has served as chairman, member, or repre- 
sentative, on many important committees, in- 
cluding those on international relations, pro- 
gramme and Papers and the Joint Committee 
for Standardisation of Foundry Equipment and 
Supplies, and as director in 1931 and 1932, 
Vice-President, 1933, and two terms as Presi- 
dent, 1934 and 1935. He has also served as 
secretary of the Foundry Equipment Manu- 
facturers’ Association. 

Born in Charleston, Ill., Mr. Avey was 
educated in the public school of Mattoon, IIl., 
and later attended the University of Illinois, 
from which he was graduated with a Bachelor 
of Science degree in Civil Engineering in 1910. 
He successively became associate editor of 
‘* Municipal Engineering,’’ Indianapolis, Ind., 
assistant to the director and in charge of publi- 
cations of the Engineering Experiment Station, 
University of Illinois, and assistant cashier in 
a Mattoon bank. Late in 1917 he became 
associate editor, ‘“‘ Iron Trade Review,’’ pub- 
lished by the Penton Publishing Company of 
Cleveland. In 1919 he was made managing 
editor of ‘‘ The Foundry ” and editor in 1926. 


Mr. C. E. Hoyt. 


In 1936 he was made Vice-President and 
director of the Penton Publishing Company, 
Limited. 

Mr. Avey’s election as secretary-treasurer of 
the American Foundrymen’s Association will 
materially increase the strength of the official 
staff and will help the Association to broaden 
the field of its service. 


Mr. C. E. Hoyt’s Activities 

Mr. Charles Edgar Hoyt, the recently elected 
executive Vice-President of the American Foun- 
drymen’s Association, comes from a family of 
foundrymen, his father and three uncles having 
learned the moulding trade in the days when a 
seven-year apprenticeship was required. During 
vacations he worked in the foundry and, on 
finishing school, was associated for a time with 
his father in operating a jobbing and machine 
shop. He then accepted a position with the 
Michigan State College, East Lansing, Mich., 
to take charge of the patternshop and foundry 
work. He held this position for three and a-half 
years, resigning to accept a position in the 
engineering department of Lewis Institute, 
Chicago. 

On settling in Chicago, Mr. Hoyt took an 
active part in association work, first as a 
member of the Western Foundrymen’s Associa- 
tion, then as secretary-treasurer of the Chicago 
Foundry Foremen’s Association. He later was 
elected secretary-treasurer of the Associated 


(Concluded on page 492.) 
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FOUNDRY TRADE JOURNAL 


Non-Ferrous Foundry Problems 


At a meeting of the East Midlands Branch 
of the Institute of British Foundrymen, at 
Loughborough College, on November 28, a Paper 
on ‘‘ More Non-Ferrous Problems’ was pre- 
sented by Mr. F. Dun eavy. 

Mr. H. Buntine (Branch-President), who was 
in the chair, said that before calling upon the 
lecturer he had a very pleasing duty to perform, 
in asking Mr. G. L. Harbach to accept the 
diploma which had been awarded to him for his 


Paper on ‘‘ Relationship in Cast-Iron Test 
Results.’’* 


More Non-Ferrous Problems 


In the course of his lecture, Mr. DunLEavy 
said that most of the non-ferrous foundry 
problems could be traced to the human element. 
Some of the better-known defects were :—(1) 
(iassed or stewed metal; (2) dull metal; (3) mis- 
runs; (4) runouts; (5) scabs; (6) cores lifting; 
(7) blowholes from cores; and (8) blowholes from 
wet sand. 

Misruns, runouts and cores lifting and break- 
ing could be attributed to carelessness on the 
part of moulder and coremaker. Scabs were 
caused by insufficient venting, faulty running, 
hitting the pattern with the rammer, or the 
use of too closely grained sand. Blowholes were 
usually due to the core being rammed too hard, 
vents omitted or blocked up, or to cores—parti- 
cularly oil-sand cores—being left overnight in 
a mould, with the result that they absorbed 
moisture. Wet moulding sand would also cause 
blowholes in aluminium, holes occurring just 
under the skin. 

Runners, risers and the pouring temperature 
played a very important part in non-ferrous 
practice (continued the speaker). It was a mis- 
taken impression to imagine that risers re- 
moved the dirt from the mould; and really there 
ought to be no dirt in the mould. Risers were 
used to feed heavy portions of castings of irre- 
gular section, and might cause considerable 
trouble by sucking in air, particularly in moulds 
of large area. If they could be omitted, fettling 
and melting costs would be greatly reduced, but 
risers were a necessity and they must be in 
proportion to the section to be fed. Even with 
all these precautions, if metal be poured at too 
high or too low a temperature, it would be 
wasted, and this waste is further increased by 
the riser. Cold metal would probably reveal a 
drawn place at the junction of riser and cast- 
ing, and when the metal was cast at too high 
a temperature, the riser would probably solidify 
first and a crack would appear at the joint of 
riser and casting. These observations applied 
to castings of heavy section that required much 
feeding. 

Casting Temperature 


The question of casting temperatures covered 
a wide field. It would be more satisfactory if 
it were possible to work at a temperature when 
the alloys would completely fill the moulds. 
Then the term casting temperature would be 
more definite for the foundry student. Wrong 
temperature could make the difference between 
good or waste castings, and the temperatures 
should be determined by the individual foundry 
practice. For any given job one foundry might 
use green sand, another dry sand, while a third 
might use a chilled mould, and in each case a 
different casting temperature would be used. 
Apart from this, two foundries making similar 
classes of castings might use different alloys 
which required different temperatures. 

The casting temperature was influenced by 
the melting point of the alloy used, the section 
of the casting and the method by which the 
casting was made. There were maximum and 


* FOUNDRY TRADE JOURNAL, July 25, p. 61, and August 1, 
p. 85, 1935. 


minimum temperatures to obtain the best results 
from the alloys, and the lecturer believed that 
when the figures were established, they should be 
regarded as a general warning to work within 
the limits and not to dictate that a job must be 
cast at a definite temperature, irrespective of 
the method of running. 

Mr. Dunleavy illustrated by sketches and lan- 
tern slides a number of waste castings, and 
gave the cause of rejection and his method of 
overcoming the trouble. He then followed with 
a description of his practice in the manufac- 
ture of centrifugally-cast gear blanks. 


Spun Gear Blanks 


The advantages of centrifugally-cast blanks 
over the sand-cast variety were, he said:— 
(1) More homogeneous structure ; (2) less machin- 
ing allowance necessary, and (3) greater liberty 
can be taken with pouring temperature. Con- 
tractions were greatly affected; for instance, 
an 18? in. dia. blank contracted only ;¢ in., as 
against the usual % in. for a sand-cast wheel. 
The moulds were formed by cores, thoroughly 
dried, and chill rings were inserted, either as 
whole rings or segments. The chills were dressed 
and inserted hot enough to prevent cracking of 
the chill when the molten metal met the chill. 

When working in large quantities, it was 
essential to have alternative chills. If a chill 
were used twice in quick succession, the excess 
heat in the chill would cause porous patches 
near the runners. Complete ring chills were 
dressed with oil and plumbago, while section 
chills were dressed with aluminium paint. The 
difference in dressing was merely a matter of 
convenience. 

After assembly the machine was rotated at a 
speed governed by the diameter of ‘the casting. 
A 6 in. dia. blank was spun at 500 r.p.m., 
whilst a 30 in. would be spun at 90 r.p.m. Too 
high a rotational speed caused hair-cracks in 
the castings, whilst too low a speed resulted in 
low tensile and Brinell results. When cast, the 
job had to be given time to cool, which was 
governed by the section of the casting, the time 
usually varying from two to seven minutes. 
The brake was then applied to stop rotation of 
the machine. 


Aluminium Alloys 


Referring to aluminium alloys, the speaker 
said that much confusion was caused by neglect 
of the first principles, which he summed up as 
follow :—(1) Sand must be lightly rammed; (2) 
sand must be rather dry and the mould well 
vented; (3) care must be taken in placing run- 
ners and risers; (4) care must be taken in the 
construction of cores; and (5) pouring tempera- 
tures must be controlled. 

As these alloys were light and a surface film 
of oxide was formed, they had less ability than 
other metals to drive the air from the mould 
and fill in sharp corners. This necessitated light 
ramming and well-vented moulds; core irons and 
grids had to be kept well away from mould 
faces, whilst runners must be arranged to allow 
for uniform cooling of the casting. 

Chills were more widely used with aluminium 
alloys because they have not the disadvantage of 
hardening the casting as in grey iron. Chills 
facilitate uniform cooling. The main objection 
to chills was the sweating, which resulted in the 
surface of casting being full of blowholes. 
Dressing of chills would eliminate this fault and 
the usual practice is to ignite petrol around the 
chills, which drew the moisture to the surface. 
The moisture could then be absorbed by dusting 
by french chalk or whitening. Where this pro- 
cedure was not practicable, a mixture of 


methylated spirits and whitening, mixed to a 
thick paste, could be coated on to the chills to 
absorb the moisture. 


Gas Absorption and Pinholes 

Aluminium alloys absorbed gases rapidly at 
high temperatures. Although overheating would 
not spoil the metal permanently, much trouble 
was caused by the gases absorbed and the length 
of time that the metal was allowed to remain in 
that condition. The rate of solidification influ- 
enced the formation of pinholes. Gas was 
always present in the alloy. This could be 
proved by casting a 7% in. section and another of 
24 in. from the same shank; the lighter casting 
would be sound and the heavier would be a 
waster, due to pinholes. 

Given a reliable grade of metal and under 
ordinary melting conditions it could be stated 
with eonfidence that there are two reasons for 
pinholes in aluminium: (1) overheating in the 
furnace and (2) pouring at too high a tempera- 
ture. When metal had been stewed and cast, 
disregarding the extent to which it had been 
cooled, one could see the gases evolved from the 
runners or risers, which would be of a white or 
leaded colour. Castings poured at too high 
a temperature had a brownish skin, which, on 
polishing, would develop pinholes. 


DISCUSSION 


Mr. ‘Bunting asked what was meant by the 
casting operation sucking in air as this point 
was often discussed by the practical moulder. 

Mr. Dunweavy recalled that on his last visit 
he had shown some large half-bearings, which 
weighed up to a> maximum of a half ton. On 
the back of that bearing the metal was run at 
opposite corners and a riser was placed on each 
flange. As the metal entered the mould, it ran 
to the opposite end and unless the riser was 
covered the sucking in of air could be heard, and 
would cause a scab beneath the riser. 

Mr. W. T. Evans considered risers to be 
feeders. ‘‘ Feeders ’’ was undoubtedly the cor- 
rect term. He found that the mould gave off 
steam, which condensed. on to the chills to cause 
dampness. He thought that it was condensation 
to which Mr. Dunleavy referred, as a metal chill 
could not sweat as it contained no moisture. 
He preferred in some cases to feed by pressure 
down the runner. 

Mr. Dunueavy agreed that risers were feeders. 
Applying pressure down the runner was un- 
necessary, because the feeder supplied the pres- 
sure. The risers should be made to do the 
feeding. For a casting having very unequal 
sections, runners could not be placed in many 
positions on the casting. on. 

Mr. Evans said that, with gunmetal castings 
he would not have the risers open, and would 
keep the pressure down on the runner. 

Mr. Dunteavy suggested it was immaterial 
whether they were called risers or feeders. The 
same remark applied to sweating and con- 
densing. 

Mr. S. H. Russert, speaking of the risk of 
damage te metal by overheating, said that in 
his experience it was the principal cause of 
trouble on all non-ferrous alloys. He then re- 
ferred to a wheel which had been illustrated and 
which had rather large chills round the rim. 
He said ha would have made each chill segment 
considerably shorter and pressed back tho sand 
to form a recess, which would have adequately 
counteracted expansion of chills. 

When using leaded bronze the trouble was that 
lead did not alloy with any other metals. 
Leaded bronzes were difficult to handle, owing to 
liquidation or segregation. a 

He endorsed Mr. Dunleavy’s opinion that 
risers did not remove dirt from castings. The 
mould was full of metal and it was usually flat 
on the top. Once the mould was filled, a skin 
formed instantly on the face of the metal, but no 
dirt was included unless it had been exactly 
under the riser in the mould. He did not agree 
that the pouring temperature should be chosen 
to suit the method of running. His own method 
—which he believed to be correct—was to fix 
the pouring temperature of the metal and 
arrange the running accordingly. It was essen- 
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tial that the metal be poured at the correct 
pouring temperature. 

He asked for information on the life of the 
chills used in the centrifugal-casting machine, 
and whether any special grade of cast iron was 
used. From his experience he had found that 
cast iron had only a limited life. 

He was very interested in the blowholes which 
occurred opposite runners, when a chill was used 
twice in quick succession, as he did not suppose 
the chills became very much hotter. If gun- 
metal were cast too hot, tin sweat occurred, as 
with any other high-tin alloy. With aluminium 
he found that gunmetal chills gave good results. 
He asked whether Mr. Dunleavy could say 
whether the use of fluxes was of benefit or not. 

Mr. Duntravy, referring to pouring tempera- 
tures and the fixing of runners to suit fixed 
temperatures. said he thought this applied to 
mass production. In a jobbing foundry it would 
be difficult to arrange the running for every 
different job. The life of the chills, which were 
made from hematite iron, varied considerably. 
The chills shown on the screen were 183 in. 
diameter, and that type of chill had cast satis- 
factorily. 

In connection with blowholes in castings, due 
to the use of chills that were too hot, he had 
provided extra sets of chills, so that they could 
be used alternately. It was essential to allow 
the chill to cool after one cast, before using it 
a second time. Moreover, the chills must cool 
naturally. He also used gunmetal chills for 
aluminium castings, and found them successful, 
although he would not say that they were more 
successful than iron or steel. Any alloy with 
a higher melting point than the metal being 
used would serve the same purpose. 

Mr. H. Reeve agreed with Mr. Dunleavy 
that trouble was caused by cores being too hard. 
There was a difference in a core being rammed 
solid and being rammed hard. He asked if 
phosphor copper or phosphor tin were used by 
the author, and, if so, which had been found the 
better. Some founders preferred phosphor tin, 
as it prevented tin sweat. He asked if Mr. 
Dunleavy had had any experience with “ Y ”’ 
alloy and the highest temperature at which the 
alloy could be run. 

Mr. Dunteavy said he used phosphor tin, 
although prosphor copper was as good. The 
maximum temperature for casting ‘‘ Y’’ alloy 
was 750 deg. C., but for some jobs it was cast 
at a much lower temperature. 

Mr. G. L. Harsacn said the question of in- 
creasing mould pressure by using the runner 
without the riser was often referred to in the 
foundry, and he wondered how it operated. Re- 
ferring to tin sweat, he asked what percentage 
of tin had to be present to cause tin sweat. 
In that connection, was the presence of lead an 
advantage? Would one get tin sweat with, say, 
7 or 10 per cent. of tin? 

Mr. Dunweavy replied that very often pres- 
sure could not be maintained by the runner, 
but with a riser of ample size, pressure was 
maintained. Tin sweat would occur with either 
7 or 10 per cent. of tin. 

Mr. Evans said he could, in some cases, obtain 
the pressure by increasing the head of the run- 
ner. He could not understand how the pressure 
could be maintained if the riser counteracted the 
runner head. 

Mr. Dunteavy said the weight of the runner 
would be less than that of the risers, and so 
pressure was maintained by the risers. 

Mr. H. P. Raprorp asked whether any skim- 
ming was carried out on aluminium castings, 
and what means should be employed. 

Mr. Dunueavy said he melted aluminium in 
an oil-fired tilting furnace, and poured it into 
a shank; any accumulated dirt was eliminated 
before tilting. Aluminium should be poured 
very quietly. If it were cast straight into a 
deep mould, trouble would occur. Aluminium did 
not require skimming, as the dross was heavier 
: (Concluded in next column.) 
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Some Notes on the Use of 
Colloidal Clay in Foundry Practice 


WITH SPECIAL REFERENCE TO COLBOND 


Foundrymen are now aware that attention 
given to their sand problems in the light of 
modern treatment can be extremely profitable. 
Nevertheless, there are still those who mistrust 
modern methods as applied to bond restoration, 
and who still continue wastefully to discard 
many tons of used sand which is in reality better 
for moulding purposes than sand in its new 
state. 

It is known that many natural sands contain 
a percentage of ferric oxide which heat tends 
to fix firmly to the quartz grains. This deposit, 
combined with the abrasive action set up by 
friction, gives to the grains a roughened 
surface to which the clay bond readily attaches 
itself. This is actually the condition of all dis- 
carded sand, yet it is discarded merely because 
it has lost its bond strength, or in other words a 
considerable proportion of its clay content has 
lost the power, owing to its close contact with 
great heat, to regain plasticity when water is 
added. What could be more reasonable, then, 
than to keep that sand in the foundry and put 
back into it a binding material and so restore 
its plasticity and strength? Not the easily- 
destroyed clay that was originally present and 
which was so easily destroyed that the sand had 
quickly to be dumped, but a dry and very finely 
pulverised clay such as Colbond may be added. 

This material is being increasingly employed 
to reclaim used sand, it is stated that with 
sand restored by Colbond no more new natural 
moulding sand is required. Moreover, the very 
small quantity necessary to maintain bond 
strength produces a sand with a far smaller 
percentage of clay matter than that present in 
natural sand. Hence there is a greater margin 
of safety of ramming density available without 
undue loss of permeability or porosity. 

The permeability of a sand governs the speed 
with which steam and gases are released from 
the mould. In the case of natural sand where 
clay is present in the form of tiny globules be- 
tween the grains, ramming tends to close the 
grains around the clay, thus decreasing permea- 
bility; whereas where the bond is distributed as 
a film around the grain, as when Colbond is 
used, no amount of ramming can do more than 
slightly reduce the volume of space between the 
grains. This fact is so much in evidence that 
the accumulation of silt to the extent of 5 per 
cent. has no deleterious effect, and there are 
instances of foundries operating with Colbond 
actually adding silt to reduce permeability. 

Hitherto, the use of a really fine grained sand 
has been precluded, but with the use of colloidal 
clays dangers normally attendant upon the use 
of such sand are very much reduced if not 
eliminated entirely. 


Test Results 


The amount of Colbond necessary is that 
which suffices to cover the surface of the grains, 


(Concluded from previous column.) 


than the metal. He found it necessary in some 
cases to slope the down runners to facilitate quiet 
pouring. 

Mr. H. L. Sanpers asked what the direction 
of rotation in the centrifugally-cast gear blanks 
was, and if there were any method of prevent- 
ing dirt entering the runners. 

Mr. Dunteavy said the curve of the runner 
was opposite to the direction of rotation. They 
had mo special runner to prevent dirt entering 
the mould, but the metal was cleaned before it 
was poured. 

A vote of thanks was accorded to Mr. Dun- 
leavy, on the motion of Mr. J. Lucas, seconded 
by Mr. F. G. Butters. 
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and it has the advantage of attaining its 
greatest strength with less than half the usual 
moisture content. In a test carried out recently 
1 per cent. of Colbond was added to a quantity 
of floor sand taken casually from a foundry 
and rammed to the moderate density of 1.5. 
This sample gave a green strength of 6} lbs. per 
sq. in. (equal to an increase of 50 per cent.). 

Dry strength experiments showed that test 
pieces made with Colbond sand, baked for one 
hour at 200 deg. C., broke at 100 lbs. per sq. in. 
For a high dry strength more water is added (in 
this case 32 per cent.). Dry strength, of course, 
is of equal importance in green sand moulding 
as in dry, because when metal enters the mould 
moisture evaporates and dry strength replaces 
green strength. The minimum dry strength 
necessary for green sand moulding is 20 to 25 
lbs. per sq. in. Sand bonded with Colbond 
gives a strength of 35 lbs. per sq. in., and shows 
less tendency to dry out than natural sand, and 
also has a lower silt-content. 


Process Used 

Black sand is returned to the mill, and whilst 
the mill rotates about 1 to 14 lbs. of Colbond 
is slowly and continuously added to each cwt. 
of sand to be treated. The mixture is milled 
for a few minutes, then 24} to 3} per cent. oi 
water is added, and milling is continued for the 
same period. The material is then tested for 
strength, and the mix is used not as a facing 
sand, but as backing sand also. As far as 
possible an effort should be made for the original 
old black sand to be returned to the mill until 
the bulk, if not all, contains sufficient Colbond 
to give the most desired strength. Sand losses 
are replaced by old core sand and sand from the 
fettling shop. 

The actual percentage loss of bond strength 
of sands so bonded has not yet been finally 
established, but a test has shown that a 5 per 
cent. addition of Colbond to a medium fine silica 
sand produced a_ strength enabling eight 
successive pours to be made. With the inclusion 
of colloidal clay all that is mow necessary is to 
test the strength of the floor sand from time to 
time and rectify any loss with very small addi- 
tions, the original additions remaining to be 
used again. This is due to the fact that 
Colbond fuses and permanently loses its 
plasticity only at a temperature of about 1,550 
deg. C., and then only loses that portion which 
is contained in that amount of sand which 
is contiguous to the casting. To obtain even 
distribution of such small aditions it is best 
to mix it first with the usual quantity of coal 
dust. 

There is no doubt that this system is becoming 
daily more popular, and many foundries save 
large sums of money on the previous sand bills. 
They also welcome the use of extra valuable 
space taken up previously by large stores of 
sand, and the money previously spent on cart- 
ing, handling and dumping the discarded sand. 
In addition to the saving of money and time, 
the convenience, and the production of better 
and cleaner castings, there is the fact that the 
sand may now be controlled within closer and 
more accurate limits. 


National Founders’ Association 


At the fortieth annual convention of the National 
Founders’ Association, held in New York on 
November 18, Mr. Franklin R. Hoadley (Farrel- 
Birmingham Company, Inc., Ansonia, Conn.) was 
elected President in succession to Mr. Thomas W. 
Pangborn (Pangborn Corporation, Hagerstown. 
Ind.). Mr. William D. Hamerstadt (Rockwood 
Manufacturing Company, Indianopolis) was elected 
Vice-President, and Mr. A. E. McClintock and 
Mr. J. M. Taylor were re-elected as commissione: 
and secretary-treasurer respectively. Honorary mem 
bership was conferred on Mr. T. W. Pangborn. 
Gen. Thomas 8S. Hammond (Whiting Corporation. 
Harvey, Ill.), and Mr. 8S. Wells Utley (Detroit 
Steel Casting Company, Detroit). 
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Air-Compressor Explosions 
By D. T. ANDERTON, B.Sc. (Eng.) 


When accidents and explosions occur in com- 
pressor systems considerable damage may result, 
and it is therefore important that the com- 
pressor should be operated with full attention 
to the safeguards required to minimise this risk. 
Many such explosions have occured in the past, 
and it is beyond dispute that they are generally 
due to the firing of oily matter which has 
collected in the receiver, piping or compressor. 

The two main conditions for the occurrence of 
an explosion are: (a) the accumulation of a 
sufficient quantity of oil vapour with the air to 
form an explosive mixture, and (b) the ignition 
of some oil or oily deposit. The oil vapour may 
arise from direct vaporisation of the more 
volatile portions of an oil. This vapour may 
mix with the air to form an explosive mixture, 
which may then become ignited by a small piece 
of red-hot carbon which might be carried over 
by the air from the compressor cylinders, or 
even by the heat of compression. A violent 
explosion may then cause failure and explosion 
of the receiver. However, if the oil has a suffi- 
ciently high flash point the production of an 
explosive mixture in this way is most unlikely. 

It is believed that sometimes sufficient oil 
vapour for an explosive mixture may be pro- 
duced through the cracking of the oil, but this 
is likely only in very exceptional conditions, 
since no appreciable cracking of petroleum oils 
takes place below 700 deg. Fah. 

In some plants, although no violent explosion 
has taken place, deposits of oil have become 
ignited, and the volumes of smoke and flame 
produced have been discharged into confined 
spaces where men have been working, with fatal 
consequences. In some cases of air receivers 
which had burst, clear evidence of a compara- 
tively slow fire was found; that is, the oil 
deposit had evidently been ignited, and the heat 
produced by its combustion had caused a suffi- 
cient rise of temperature, and therefore of 
pressure to burst the receiver. Although such 
firing of oily matter is less likely to wreck the 
receiver (or the main) than an explosion of oil 
vapour, it is nevertheless likely to cause an 
explosion of the receiver, because the heat 
generated may soften and weaken the plate 
material to such an extent as would render the 
plates unable to withstand the working pressure. 

These oil deposits occur because an air com- 
pressor must be constantly and_ efficiently 
lubricated to ensure smooth working. The oil is 
carried over from the cylinders to the pipe by 
the air leaving the compressor, and gradually 
accumulates about the internal surfaces. It 
will be appreciated that the quantity of oil 
carried over from thecompressor to the pipes and 
the receiver depends mainly upon the amount of 
oil fed into the cylinders, and it is therefore 
of vital importance to reduce the quantity to 
the minimum required for efficient lubrication. 


Confusion with Steam-Engine Practice 

It is too infrequently realised by the operators 
of air compressors that such machines really 
require very little oil for cylinder lubrication, 
because there is little tendency for the oil to be 
washed away as occurs with a steam engine 
cylinder. A wider recognition of this fact 
would substantially reduce the number of fires, 
and explosions in compressor systems. It is to 
be noted that attendants who have previously 
operated steam engines are particularly liable to 
feed far more oil into the compressor cylinders 
than is required. By way of emphasising how 
little oil is needed for efficient air cylinder 
lubrication, it may be pointed out that many 
compressors of several thousand cub. ft. 
vapacity work quite efficiently on a few tea- 
spoonfuls of oil per hr. The correct quantity 
of oil to use depends on each individual case, 


but may be readily found by a little testing 
after the compressor has been run for a short 
time with oil supplied at a given rate per hr. 
for every 1,000 cub. ft. capacity, amd the 
surfaces then examined. If these be at all 
dry, the rate of feeding may be slightly in- 
creased; if, on the other hand, the surfaces 
show too much oil, the rate can be cut down. 

Even when adverse conditions have allowed 
the formation of an explosive oil-vapour air 
mixture, the further condition of the mixture 
reaching its temperature of ignition must also 
be fulfilled. On compression, such explosive 
mixtures would have to be raised to their com- 
pression ignition temperature which, for the 
heavier oil vapours with adiabatic compression, 
is of the order of 650 deg. Fah. A more likely 
cause of ignition would be the occurrence of 
some excessively hot spot such, for example, as 
a small quantity of glowing carbon. In fact the 
most common cause of ignition and consequent 
explosion is the development of a strictly local 
and excessively high temperature in some part 
of the compressor. 

It should be emphasised that although the 
compression of air produces a considerable rise 
of temperature, the temperature reached in any 
well-designed compressor never even approxi- 
mates the spontaneous ignition temperature of 
vil. This spontaneous ignition temperature of 
the oil is the temperature to which it must be 
raised before ignition can occur without the 
additional application of an outside agent, such 
as a flame. In the closed cylinder of an engine, 
this high spontaneous ignition temperature 
could be attained only in very abnormal circum- 
stances. 

Vaporised Oil 


An undesirable situation is where the cylinder 
temperature rises sufficiently for an excess of 
lubricating oil to tend to vaporise, and an un- 
suitable or low quality of oil will aggravate this 
trouble. It is difficult sometimes to determine 
the cause of an unusual increase in tempera- 
ture which will bring this about. One of the 
most common causes of explosions is air leakage 
at the delivery valves, allowing hot compressed 
air to pass back into the air cylinder where it 
is re-compressed. Any air remaining in the 
clearance space re-expands and causes only a 
slight additional rise in temperature of the 
incoming charge; but if the discharge valves 
be seated badly, causing considerable leakage 
past them, the temperature may rise ultimately 
to a dangerous extent, causing, in an extreme 
case, the ignition of oil vapour, dust or other 
impurities in the air. The danger of an ex- 
plosion in such circumstances is much di- 
minished when there is no accumulation of oily 
deposits due to overfeeding of the lubricating 
oil. Therefore, only a suitable high-grade oil 
which can be fed sparingly should be used. 


Heat Effect of Air Leakage 

The heat effect of air leakage past the dis- 
charge valves back into the compressor cylinder 
is cumulative, because the air is of high tempera- 
ture following previous compression, and its 
temperature is increased further by each succes- 
sive compression. This high initial temperature 
will also involve a correspondingly high discharge 
temperature. 

The failure of discharge valves to operate 
properly may be due to any one of a number 
of causes, such as: (1) The use of an unsuitable 
lubricating oil that chars readily and causes the 
valves to stick; (2) the overfeeding of oil, 


whereby impurities that may be present in the 
air cling to the excess oil, collect on valve seats 
and in air passages, and are baked into hard 
crust-like deposits, and (3) fouling of the water 
jackets in the vicinity of the valves, thereby 
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causing high temperature and distortion due to 
ineffective cooling. While attainment of the 
ignition temperature may be due to the striking 
of a spark from a hard particle entering with 
badly filtered air, it is far more likely to be 
caused either by failure of the cooling system or, 
more commonly still, by the partial sticking of a 
discharge valve. 


Precautions to be Observed 


The main precautions that may be taken to 
minimise the risk of explosion are :— 

(1) The intake of air should be as clean and 
cool as possibla. 

(2) The lubricating oil must be selected with 
care, and should be applied sparingly and uni- 
formly. The correct amount of oil will keep 
the cylinder walls and valves just greasy, neither 
dry nor wet. 

(3) Keep the valves and particularly the dis- 
charge valves in good order. 

(4) Clear the intercoolers regularly and pre- 
vent them fouling and becoming inefficient. 

(5) Clean out water jackets regularly. 

(6) Cooling water should always run while a 
machine is in use. 

(7) Drain air receiver daily. Fit an ‘‘ explo- 
sion cover ’’ to the receiver as a final safeguard 
against explosion. It is preferable not to rely 
on an ordinary safety valve, which can seldom 
operate quickly enough to relieve excess pres- 
sure. A good safety valve is the best of all 
safeguards against over-pressure in the receiver, 
but it cannot be expected to prevent the receiver 
from exploding should an explosion of oil vapour 
occur therein. Explosions the pipe 
line and the receiver may also be mini- 
mised by an after-cooler placed in the discharge 
line. This will reduce the air temperature to 
within 10 to 15 deg. Fah. of the water enter- 
ing the cooler, say, to about 85 deg. Fah., 
whereas the temperature to uncooled air dis- 
charged from a compressor working at 100 lbs. 
pressure might be approximately 400 to 450 deg. 
Iah., depending on conditions of operation, A 
pressure gauge should always be fitted to the 
receiver, which must also have a reliable safety 
valve of ample area. The safety valve should 
be so designed that it cannot be tampered with 
or overloaded. 

(8) Air discharge pipe should connect with the 
receiver as directly as possible with a minimum 
of sharp bends, etc. 

(9) Clean out piping and receiver at regular 
intervals. Never use petrol or similar materials 
for cleaning a cylinder, owing to the volatility of 
the spirits. An explosive mixture may be 
created. A soap-and-water mixture is very satis- 
factory for this purpose. 

(10) Watch for signs of local overheating. It 
is a useful precaution to fit a fusible plug in the 
discharge iine near the cylinder, so that in the 
event of an excessive temperature being reached, 
the fusing of the plug will give due warning. 
The melting point of the fusible alloy should be 
considerably lower than the flash point of the 
lubricating oil. 

(11) Filtration of the intake air is advisable 
to prevent dust or grit from entering the com- 
pressor. Such dust causes rapid wear and also 
forms a coating on the cylinders, piston rings, 
valves, etc. 

(12) Keep the intake air as cool as possible by 
running the inlet pipe outside the engine room. 
Not only is this a safety measure, but it in- 
creases the efficiency of the machine. 


Lubrication 

As regards the type of oil to use, general 
opinion is in favour of straight mineral oils for 
compressors; such oils are certainly much less 
liable to oxidation than compounded oils. The 
latter, however, have in some cases proved advan- 
tageous because of their better spreading pro- 
perties on wet metal surfaces, which are some- 
times encountered in compressors. Under these 
conditions, the amount of fatty oil in the com- 
pounded oils should not exceed 5 per cent., since 


(Concluded on page 492.) 
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Modern Gas Burners for Foundry Work 


By OUR ENGINEERING CORRESPONDENT 


For the satisfactory operation of gas firing in 
the foundry industry, including such applica- 
tions as furnace settings of various types, 
crucibles, and rotary dryers and conditioners for 
sand, it is essential to use efficient turbulent 
burners. 

Amongst the chief requirements of a good 
burner for all types of gas, producer gas, blue 
water gas, coke oven gas, blast furnace gas, 
and town gas, are: (1) separate valve control 
of the gas supply and the air supply; (2) some 
method ensuring rapid and intimate mixing of 
the gas and air just before and during com- 
bustion, and (3) low pressure operation. In 
addition an efficient design of burner is not 
affected by the heat, can be easily cleaned, and 
operates with a short flame of the “ stable ”’ 
variety, that is with no tendency to blow back 
at low duty or when the volume of the gas is 
suddenly altered. In this connection the latest 
scientific principles are well represented by the 
‘“Gako ”’ turbulent burners supplied by Liptak 
Furnace Arches, Limited, of 59, Palace Street, 
Victoria Street, London, S.W.1, who have just 
issued a new catalogue on the subject. 

No one design of burner will give maximum 
efficiency for every condition, covering all types 
and qualities of gas, designs and sizes of furnace 
setting, and rates of combustion: For this 
reason the firm have a range of burners ayail- 


able. The basic principles, which are the same 
in each case, are: low pressure operation, 
generally two to four in. W.G.; independent 


valve control of the gas and air supply, and 
the passage of the gas, and in many of the de- 
signs also of the air, through the burner in 
alternate thin layers or streams, are given a 
twisting or twirling motion by means of spiral 
guides and passages. Also any type of gas can 
be burnt, which may be hot or cold, dirty or 
clean, whilst the air can be cold or preheated 
and supplied either at atmospheric pressure or 
at a slightly higher pressure in the form of a 
forced draft supply, say, by a fan. 

One point, for example, that determines the 
exact design of the Gako burner is whether the 
operating conditions involve continuous exposure 
to radiant heat from the firebrick wall or other 
material, as in the case of crucibles and many 
types of heat-treatment furnaces. For this 
general type of application one standard design 
is the ‘‘ multiple jet,’’ with a separate series of 
jets or tubes contained within a refractory 
block. Projecting slightly into the furnace, 
these jets have their own supply of gas and low 
pressure air in the correct proportion, each of 
which is split up into thin streams and given a 
whirling motion as already indicated. 


Burners for Small Furnaces 

For smaller furnace settings, and equipment 
such as rotary dryers, a simple type of burner 
is supplied with a valve-controlled low pressure 
gas supply pipe at the centre, so arranged that 
the gas is split up into a number of streams, 
whilst in this case the air is drawn in by shutter- 
controlled openings in the casing, under 
atmospheric pressure, mixing direct with the 
gas stream (Fig. 1). A number of the designs 
operate normally with gas and low pressure air 
supplied forced draft through a pipe from a 
fan or other source, but the latter can be shut 
off and the front of the casing removed so that 
the burner operates with atmospheric pressure 
air taken in direct, the only difference being 
that the gas consumption is reduced in pro- 
portion to the lesser volume of air passing. If 
desired certain designs of burners can have the 
gas and pressure air supply valves connected by 
linkwork (Fig. 2) after adjustment, so that any 
alteration given to the gas supply according to 
the furnace demands, results automatically in 


the equivalent correct alteration in the air. 
Another important point is the wide range of 
sizes available, from 300 cub. ft. of gas per 
burner per hr. up to 500,000 cub. ft. per hr. 
Burners can be combined with electrically 
operated automatic temperature control equip- 
ment, including a small self-contained motor. 
Burners of this type, in all their variations, 
have an extremely high efficiency, that is, com- 
plete combustion of the gas with the minimum 
excess air and maximum CO,, while they can 
instantly be adjusted to give either an oxidising 
or a reducing atmosphere when and where re- 


BURNER WITH 
GAS SPLIT UP INTO A NUMBER OF 
STREAMS TO MEET INCOMING AIR. 


Fie. 1.—Gaxo Gas 


quired. The flame also is short, soft, and 
globular, because of the rapid completion of 
the combustion due to the effective gas and air 
mixing and the low pressure, which means uni- 
form temperature and no sign of “ stratifica- 


tion’ even in the largest setting with a row of 
burners. This is quite different from high 
pressure gas combustion, which gives a long 


‘cutting ’’ flame with non-uniform temperature 
and severe wear and tear on the brickwork. 

The maintenance is negligible because the 
burners are of robust construction, and there are 
no moving parts, while another feature is 
accessibility for cleaning, all that is necessary 
being to open a hinged door. 

Foundry Applications 


An interesting installation of Gako burners 
of the forced draft air supply type is operating 


Yl, 


Fie. 2.—Gako BuRNER FOR VARIOUS 
Tyres or Gas AND PRESSURE AIR 
SuppLty; THE Gas AND Con- 
TROL VALVES ARE CONNECTED BY 
LINKWORK. 


at a well known motor car works in the South 
of England, fitting on a rotary sand dryer. 
This is used for re-conditioning used core sand, 
and consists of a drum in which the sand is 
cascaded by the rotating movement, and at 
the same time is subjected to the direct action 
of high temperature coke oven gas, so as to burn 
any foreign matter out of the sand. For this 
purpose a firebrick-lined combustion chamber is 
erected at one end of the drum, and contains a 
burner which consumes up to 17,000 cub. ft. 
of coke oven gas per hr. 
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Another installation of burners that may be 
mentioned operates a number of crucible heat- 
ing furnaces, it uses a forced draft air supply 
burner and consumes 250 cub. ft. of coke oven 
gas per hr. This is fixed to a combustion 
chamber under the hearth, with the products of 
combustion passing up the side walls so that 
the crucibles are brought up to a uniform tem- 
perature for use in another type of furnace. A 
similar equipment for drying 1-ton ladles has a 
capacity up to 500 cub. ft. of coke oven gas 
per hr., the burners firing upwards through a 
hole in the centre of a refractory platform on 
which the crucibles are inverted. 

Another application that may be mentioned 
is two forced draft air supply burners firing 
two lead pot die-casting furnaces, in this case 
burning town gas. Formerly high pressure 
burners were in use, but the substitution by 
low pressure Gako burners has not only resulted 
in a substantial saving of gas, but also a con- 
siderable increase in the life of the pots because 
of the ‘‘ soft ’’ and diffused nature of the flame. 


Reorganisation of the American Foundrymen’s 
Association 
(Concluded from page 488.) 
“sundry Foremen of America. As secretary of 
the Chicago Association, Mr. Hoyt organised 
two conventions and exhibitions at Lewis Insti- 
tute which attracted the attention of members 
of the Foundry Supply Association, resulting in 
his election as secretary and manager of 
exhibits of this Association and its successor, 
the Foundry and Machine Exhibition Company. 

When the American Foundrymen’s Associa- 
tion was incorporated in 1916, Mr. Hoyt was one 
who signed the application for a charter and 
was elected a director, in which capacity he 
served for several years. At the time of its 
incorporation, the Association also arranged the 
exhibition of foundry equipment and supplies, 
and Mr. Hoyt was elected manager of exhibits. 
Mr. Hoyt has continued in that capacity since 
that time, and will retain this position in his 
new office. 

When the Association established a war 
service in 1917 in Washington in response to a 
government request, Mr. Hoyt resigned from 
his position with the Lewis Institute, which 
position he had held during these years of 
association activities, and was placed in charge. 
At the 1918 convention he was elected secretary- 
treasurer of American Foundrymen’s Associa- 
tion, succeeding Mr. A. O. Backert, who was 
elected President. In 1926 Mr. Hoyt was made 
executive secretary-treasurer, which position he 
held until his recent election to the executive 
Vice-Presidency. 


Air-Compressor Explosions 

(Concluded from page 491.) 
they ave liable to form acid oxidation products, 
which will lead to corrosion in the presence of 
moisture. The oil for an air compressor cylinder 
should generally be a high-class refined mineral 
oil, free from suspended particles of moisture, 
inorganic matter and acids, and one which will 
not readily carbonise. The best characteristic— 
that the oil shall have a minimum tendency to 
undergo oxidation and carbonisation at mode- 
rately high temperatures—is vital. Actually all 
mineral oils undergo some oxidation in contact 
with air. This results in an increase in vis- 
cosity, the gradual formation of oxidation pro- 
ducts, which are only slightly soluble in the oil 
and, therefore, separate as a sludge. Further, 
the carbonisation figure for the oxidised‘ oil is 
very considerably raised. 

A globe or gate valve should only be placed in 
the discharge line if absolutely essential, in 
which case a safety valve must also be installed 
between this valve and the air cylinder. Failure 
to do this may result in the bursting of the 
cylinder or other damage through accidentally 
starting the machine with the gate valve closed. 
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REFINED PIG 


Three typical analyses 


STANTON-DALE 


Motor-car cylinders |1-8-22| 05 
Hydraulic Work 32 |1-5-1-8| 07 


Gas and Marine cylinders | |1-31-6| 07 


Silicon | Sulphur] Phos. Mang. 
3 5 
‘4 5 
5 | 55 


Stanton -Dale is a low total carbon pig giving 
close-grained, grey iron castings of great strength 
and toughness. Seven standard grades are avail- 
able, and we can also supply to customers’ own 
requirements without extra cost. 


The Stanton Ironworks Company Limited, Near Nottingham 


The Largest Producers of Foundry Pig Iron (for sale) in Great Britain 
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Manganese Steels 


PROBLEM OF WELDING 


An article on the ‘‘ Development and Metal- 
lurgy of Manganese Alloy Steels,’ prepated in 
collaboration with the metallurgical department 
of the American Manganese Steel Company, and 
published in ‘‘ Steel,’’ outlines the early history 
of this steel, which was originally discovered by 
Sir Robert Hadfield. Concerning the position 
to-day, the article states that most manganese 
steel is made in the basic-lined electric furnace, 
sometimes largely of manganese-steel scrap, but 
usually from a cold charge of low-phosphorus 
steel scrap and manganese-steel scrap to which 
ferro-manganese is added after melting. 

The electric furnace with a basic lining enables 
the producer of manganese steel to keep sulphur, 
oxides and gases to a minimum. This purity of 
metal is brought about by the ability of the 
operator closely to control the conditions within 
the furnace. By making an oxidising slag with 
ore, lime, etc., the steel can be exposed to an 
oxidising condition. Then, since the furnace 
atmosphere can be made almost neutral, or non- 
oxidising, by changing this slag to one of lime 
and silica and adding deoxidisers, such as 
powdered coke and ferro-silicon, conditions can 
be made as reducing as necessary. Moreover, the 
high temperature attainable makes possible the 
melting of slags composed of silicate of lime 
and free from metallic oxides—such slags de- 
oxidise and desulphurise the steel almost com- 
pletely. The electric furnace can melt man- 
ganese-steel scrap without much loss of man- 
ganese. It yields a metal of high quality which 
will run the lightest sections easily. The furnace 
can be run intermittently, since it need not be 
kept continuously hot. It is thickly lined in the 
lower part with basic refractories inside the 
steel shell. A magnesite bottom is fused in and 
the walls are of magnesite brick in iron cases, 
the iron, of course, melting off and fusing with 
the brick. The roof is of silica brick. 

_ The melt is from 2 to 3 hrs. After the melt- 
ing has proceeded to a certain point—determined 
by preliminary chemical analyses and the prac- 
tical experience of the operator—ferro-silicon is 
added for deoxidising, and lime is supplied for 
a protective covering and to assist in removing 
the common impurities. At this point, 80 per 
cent. ferro-manganese is added, which has the 


double effect of removing oxides and of supply- 


ing the requisite manganese. 


By the addition of 3 to 5 per cent. nickel to 
the standard manganese-steel formula, it be- 
comes possible to omit the quenching on thin 
sections, a simple normalising being all the heat- 
treatment required. Because of the added ex- 
pense of the mix, however, nickel-manganese 
steel is only made when the casting is to be 
used at temperatures higher than 500 deg. Fah. 
A well-equipped manganese-steel machine shop is 
able, by reason of special machines, to do with 
grinding wheels practically all varieties of pre- 
cision work done on more easily worked metals 
with ordinary machines and steel tools. Boring, 
planing, keyway cutting, finishing and the like 
are done within small tolerances. In such equip- 
ment as centrifugal dredge pumps, crane wheels, 
gears and sheaves, manganese-steel castings can 
be furnished ground to a precise fit. Where tool- 
ing must be done, it can be accomplished by the 
use of inserted carbide tools with heavy rigid 
equipment and a slow shallow feed. The first 
application in a large way of manganese-steel 
trackwork was made in the United States in 
1894 on street railways and in 1901 on steam 
roads. 

The chief disadvantage of the Hadfield com- 
position of manganese steel, states the article, 
relates to its welding properties, which are 
affected by its instability under heating. Weld- 
ing standard manganese steel, using a rod of the 
same material, inevitably involves overheating 
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of the adjacent parent metal and the heating to 
an undesirable intermediate temperature of the 
metal for some distance surrounding the weld. 
Even with the best practice, such welds neces- 
sitate a complete re-heat treatment of the entire 
part, and occasionally break out. 

In order to solve this problem a welding elec- 
trode of the nickel-manganese composition was 
developed which can be used satisfactorily not 
only on castings of the same material, but also 
on castings of standard manganese steel. Advan- 
tages of the nickel-manganese rod are:—(1) 
Reliable welds can be made consistently with 
proper technique. (2) When this rod is melted in 
the air and applied to ferrous parts, the deposit 
shows essential properties of standard heat- 
treated manganese steel. (3) The nickel con- 
tent inhibits embrittlement under slow cooling. 
No quenching is necessary. Producers of man- 
ganese steel confine their welding mostly to the 
routine filling-up of surface defects in new cast- 
ings with the nickel-manganese steel weld metal. 
Users, however, employ a substantial tonnage 
annually in building up worn castings, both 
manganese steel and carbon steel, and for repair- 
ing fractured manganese-steel parts. 


Iron and Steel Production 


The British Iron and Steel Federation reports 
that there were 114 furnaces in blast in Great 
Britain at the end of November, four having 
been blown in during the month, and three put 
out of operation. The production of pig-iron in 
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November amounted to 643,100 tons, compared 
with 670,300 tons in October and 529,500 tons 
in November, 1935: the month’s production 
included 152,700 tons of hematite, 345,100 tons 
of basic, 116,500 tons of foundry, and 15,100 
tons of forge pig-iron. The production of steel 
ingots and castings in November amounted to 
1,001,300 tons, compared with 1,060,500 tons in 
October, 1936, and 903,300 tons in November, 
1935. 


A Coal Dust and Blacking Book 
of 1838 


When writing a congratulatory letter to Mr. 
F. E. L. Walker on his appointment as 
Justice of the Peace, and being cognisant of the 
antiquity of his firm, we asked if he possesse:| 
any early documents illustrative of the tradinz 
conditions of a century ago. As a result, Mr. 
Walker has sent us a book referring to the 
purchases made by the Rotherham Foundry Com- 
pany during the years 1838 to 1843. During 
this period prices varied between 50s. and 55s. 
a ton for coal dust and from 9s. to 10s. a ewt. 
for blacking. At first the book was made up 
quarterly, but later six-month intervals were 
deemed sufficient. Judging by consumption the 
trading conditions of that period were very 
variable and generally declining, for the returns 
show that the Rotherham Foundry must have 
been gradually reduced to about 50 per cent. 
capacity when the book finishes. 
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THe Coat Dust AND BLacKING ACCOUNT OF THE ROTHERHAM 
FouNDRY TOWARDS THE END OF 1838. SUCH PASS BOOKS 
REPLACED LEDGERS IN THOSE DAYS. 
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FOR STRONG CASTINGS WHICH MACHINE PERFECTLY 


WHY WORKINGTON IRONS EXCEL... 
POINT No. 6 e— 


Stands plenty of scrap in the mixture 


Scrap in the foundry may run as high as 60°,—to use this in 
the mixture is to reduce costs, but at the risk of reducing the 
silicon content of the cast metal below what is desirable 
(usually 1-3°, Si. for easy machining). 


THE UNITED Fortunately the silicon content of Workington Hematite Irons 

permits the foundryman to carry a high percentage of scrap in 
\ his mixture—without the danger of chilling or hard spots in 
COMPARIES LTD machining. 


WORKINGTON IRON AND STEEL COMPANY, WORKINGTON, CUMBERLAND 
Branch of The United Steel Companies Limited 
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The Week’s News in Brief 


Trade Talk 


GarnssoroucH Urspan Councit have accepted the 
recommendation of the Gas Committee to erect a 
benzol extraction plant at a cost of £1,490. 

THE ANNUAL DINNER and dance organised by the 
staff of Hopkinsons, Limited, was held on. Friday, 
December 11, at the Britannia Works, Huddersfield. 

PoLaND’s FIRST ELECTRIC RAILWAY, which was 
built by the English Electric Company and the 
Metropolitan-Vickers Electrical Export Company, 
Limited. was opened in Warsaw on December 15. 

Tue oLp Arrol Johnston factory at Dumfries has 
been acquired by the High Power Aeronautical En- 
gineering Company, who have placed large orders 
for plant and machinery for the manufacture of 
aero and marine engines. 

Tue Great Western Raitway announce that 
during next year approximately 400 miles of its line 
are to be completely relayed or partially renewed in 
various parts of its system. The work will involve 
the use of 30,000 tons of new rails. 

A NEW AIRCRAFT MANUFACTURING COMPANY has 
recently been formed under the name of the Scot- 
tish Aircraft Engineering Company, with the object 
of manufacturing under licence the all-metal Bur- 
nelli twin-engined 14-passenger monoplane. 

THe contract for re-engining the battleship, 
H.M.S. ‘‘ Queen Elizabeth’ is to be given to the 
Fairfield Shipbuilding & Engineering Company, 
Limited. Govan, and H.M.S. ‘ Valiant ’’ will be 
re-engined by the Parsons Marine Engineering 
Company, of Wallsend-upon-T yne. 

ORDERS FOR RAILWAY EQUIPMENT have been re- 
ceived by two West of Scotland firms for the 
Canton-Hankow Railway. William Beardmore & 
Company, Limited, are to supply 200 wagon axles, 
and Hurst Nelson & Company, Limited, have 
secured the order for 24 bogie frames. 

A SHORTER WEEK is proposed for the men em- 
ployed at the Scottish blast furnaces and coke ovens, 
and a committee has been appointed to consider the 
advisability of reducing hours from 56 to 48 per 
week without a reduction in wages. More than 
1,000 men in Lanarkshire, Glasgow and Stirling- 
shire are affected. 

UNDER THE PROFIT-SHARING SCHEME which has 
been in operation at Ley’s Malleable Castings Com- 
pany, Limited, and its associated company, the 
Ewart Chainbelt Company, Limited, Derby, for 17 
years, employees will receive more than two weeks’ 
pay on Christmas Eve. The employees also receive 
personal gifts, and 800 of the employees’ children 
will be entertained. 

THE REGISTERED OFFICES of G.W.B. Electric Fur- 
naces, Limited, including sales department, drawing 
office and accounts department, will be removed on 
January 1 next to Belgrave House, Belgrave Street, 
London, W.C.1. The company’s works will remain 
as at present at.North Road, Holloway; Dudley, 
Worcs: and Anne Road, Birmingham. The asso- 
ciated company, Wild-Barfield Electric Furnaces, 
Limited, will remain at Elecfurn Works, North 
Road, Holloway, N.7, as hitherto. 

THE SHEFFIELD CoRPORATION has provisionally 
placed contracts for extensions to its power stations 
with the following companies :—Metropolitan-Vickers 
Electrical Company, Limited, for a 50,000-kw. turbo- 
alternator for the Blackburn Meadows station, with 
ancillary plant, £184,369; the Mitchell Engineering, 
Limited, boilers, etc., £64,594; A. Reyrolle & Com- 
pany. Limited, for modernising and extending 
switchzear at Neepsend, £44,869; Mitchell Engineer- 
ing, Limited, extensions at Blackburn Meadows 
station, £112,980; A. Reyrolle & Company, Limited, 
increasing the breaking capacity of the switchgear 
at Blackburn Meadows, £12, 909; A. Reyrolle & Com- 


pany, Limited, modification of ‘sub-station switches, 
£5965. 

THe ANnnvAL Dinner of Stein & Atkinson. 
Limited, of Victoria Street, London, was held last 


Friday at Paganni’s Restaurant. The whole of 
the male staff, numbering about 100, was present, 
and amongst people prominent in the foundry in 
dustry were Mr. G. Ernest Wells, director of 
Kryn & Lahy, Limited, and Mr. V. C. Faulkner. 
Past-President of the Institute of British Foundry- 
men. Mr. J. 8. Atkinson, the managing director, 
presided, and proposed the toast of the staff, to 
which Mr. C. H. Williams replied. An address was 
also given by Mr. S. E. Cash, the chairman of the 
Board of Directors. An excellent entertainment was 


provided, headed by Mr. Leonard Henry, the well- 
known entertainer. 

THe InpustRiAL Society has arranged 
to hold its lecture course on industrial law in Bir- 
mingham, beginning on January 25 next year, and 
continuing each Monday for ten weeks. It will be 
conducted by Mr. H. Samuels, M.A., barrister-at- 
law. ‘the course, which is intended for all persons 
engaged in administrative work, includes lectures 
on industrial law, its meaning and development ; the 
law of master and servant; Factory Acts; em- 
ployers’ liability and workmen’s compensation ; 
trade unions and associations; national insurance ; 
taxation and rating law in relation to labour man- 
agement ; pension funds and other forms of welfare ; 
elements of company law; law relating to shops. 
The course will be held in Room 6, the Birming- 
ham Chamber of Commerce, 95, New Street, Bir- 
mingham, at 6 p.m. Application for enrolment 
should be sent immediately to the secretary, Indus- 
trial ‘Welfare Society (Incorporated), 14, Hobart 
Place, Westminster, London, 8.W.1, from whom 
further particulars can be obtained. 


Contracts Open 


Barnstaple, January 1.—470 yds. of 18-in. spun- 


iron pipe sewer, for the Town Council. Mr. L. C. 
Adams, borough surveyor, The Castle, Barnstaple. 
(Fee £2 2s., returnable. ) 

Bexhill-on-Sea.—Crude oil engine, two generators, 


and one switchboard, for the Town Council. Mr. 
E. Pollard, water engineer, Town Hall, Bexhill-on- 
Sea. 

Hebden Bridge, January 2.—Coal and _ coke 
handling plant, coke cutting, screening and storage 
plant, for the Hebden Bridge and Mytholmroyd 
Gas ne Mr. L. 8S. Pickles, engineer and 
manager, Carlton Street, Hebden Bridge. 

London, E.C., January 1.—Five three-ton electric 
level luffing wharf cranes, for the West of India 
Portuguese Guaranteed Railway Company, Limited. 
Mr. L. G. Bourchier, secretary, 4, Coleman Street, 
London, E.C.2. (Fee £1, non-returnable. ) 

New Delhi, January 16.—Cast-iron and special 
short straight pipes with spigot and socket joints, 
etc., for the Indian Stores Department. The De- 
partment of Overseas Trade. (Reference T.Y. 
31,000. ) 

St. Osyth, December 29.—700 yds. of 6-in. cast-iron 

water main and 1,500 yds. of 3-in. cast-iron water 
main, for the Tendring Rural District Council. Mr. 


S. E. Carroll, surveyor, Weeley House, Weeley, 
Essex. (Fee £1 1s., returnable. ) 
New Company 
(From the Register compiled by Jordan & Sons 
Limited, Compan Reotetrstion Agents, 116 to 118, 
Chancery Lane, London W 2.) 
Leeds Piston Ring Ay Engineering Company, 


Limited. — Capital, £100. 
Bowyer, 52, Ilderton Road, 
8.E.16. 


Subscriber: E. 
Bermondsey, London, 


Obituary 


THE DEATH HAS OCCURRED of Mr. James Wheat- 
ley, of Inverness, at the age of 69. He was a black- 
smith, and worked for some years with the Rose 
Street Foundry, Inverness, until he was appointed 
foreman blacksmith with the Highland Railway, 
Inverness. He retired four years ago, after nearly 


30 years’ service. 
THE Last issue of Die Giesserei,’’ the German 
foundry technical magazine, to reach England, 


reports the recent death of Mr. Alfred Gutmann, 
who was very well known in England, as on several 
occasions he has visited the foundry exhibitions for 
the purpose of exhibiting his sand blast apparatus. 
For many years his interests have been represented 
in Great Britain by Mr. Fearnley Allen, of Bir- 
mingham 


Tue Eart or Dvuptey, President of the British 
Cast Iron Research Association, has consented to 
act as President of the Health Congress of the 
Royal Sanitary Institute, to be held in Birmingham 
from July 12 to 17, 1987. 
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Personal 


Mr. CHARLES NewTon, of Newton Bros. (Derby), 
Limited, engineers, Derby, is on a trip to the West 
Indies, and is not expected back until about the 
end of January. 

Mr. C. E. Prosser has been appointed a dele. 
gate director of I.C.I. Metals, Limited. He has 
been in charge of the metal sales department since 
the formation of the company in 1928. 

Mr. Davip MEtRosg, who has completed 50 years’ 
service with A. Ballantine & Sons, Limited, New 
Grange Foundry, Boness, has received a presenta 
tion. Mr. Meldrum has served under four genera 
tions of the Ballantine family. 

ONE OF THE BEST-KNOWN PERSONALITIES in thie 
foundry industry, Mr. Francis Everard Leland 
Walker, has been appointed.a Justice of the Peace 
for Rotherham He is sole partner of the century- 
old firm of Isaac & Israel Walker, Effingham Mills, 
Car House, Rotherham, manufacturers of found y 
facings and requisites. The history of the Walker 
family is very closely associated with the birth of 
the local ironfoundry industry. For instance, in 
Rotherham the Southwark Bridge, which was the 
first iron bridge to span the Thames, was made hy 


[Photograph by Ethel Ealon, Sheffield. 


Mr. F. Everarp L. WALKER. 

the Walkers. Mr. F. E. L. Walker was born in 
1875 and educated at the Collegiate School, Rother- 
ham. He joined his father’s firm, and at the age 
of 29 took control of the business. He is chair- 
man of H. Jessop & Sons, Limited, near Hudders- 
field; vice-chairman of the South Yorkshire and 
Derbyshire Gas Gompany; and a director of the 
Royston (Yorks) and the Brodsworth and District 
Gas Companies. His other interests include hor- 
ticulture. Mr. Walker is a Vice-President of the 
Yorkshire Agricultural Society and a founder and 
Vice-President of the Rotherham Chrysanthemum 
Society. His interest in sport is shown by his 
presidency of the Rotherham and District Works 
Cricket League. He is fond of fox hunting, and 
as a young man was a regular follower of the Fitz- 
william (Wentworth) Hunt when this pack was 
kept at Wentworth Woodhouse. In addition, M: 
Walker serves on the Council of the Rotherham 
Chamber of Commerce and acts as a trustee fo! 
the local hospital. He is one of the oldest mem- 
bers of the Institute of British Foundrymn, which 
he joined in 1907. 


Wills 

Prick, Henry Apps, formerly chairman 

of the Davis Gas Stove Company ... £90,200 
JENKINSON, SypNeEY DENNIS, managing 

director and secretary of the York- 

shire Engine Company, Limited £22,833 
Boorn, James, J.P., chairman and man- 

aging director of Samuel Booth & 

Company, Limited, brassfounders £154,047 
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“High Speed” describes grinding with new 
Bakelite Bonded Wheels, and is not a loosely 
applied sales catch-phrase. 


This latest product of the Grinding Wheel 


fi » Wh 9,000 f 
Machine F E R O W L A N D 


constructed for High Speed, removes metal, as 

in fettling operations, twice as rapidly as the & CcO., LTD., 

normal Wheel, limited to a speed of 5,000 feet 

age CLIMAX WORKS, REDDISH, 
STOCKPORT. 

Write now for details and cut fettling costs in 

two, by installing ROWLAND” HIGH SPEED 

GRINDERS. @ The firm with 35 years’ experience in Grinding 

Machines. 


Supplied to any 
specification between 


limits of 2-00 and 3- 50%, 
CYLINDERS, ROLLS, ENGINEERING CASTINGS, Carbon and -50% and 


-MALLEABLE CASTINGS OF ALL DESCRI ACTUAL ANALYSIS 


CERTIFICATES ARE 
AVAILABLE WITH 
EACH DELIVERY | 


@ Typical Cylinder Pig tron Specification 


TOTAL CARBON- - - 2-70% 
SILICON - - = 1-80% 
MANGANESE - -90% 
SULPHUR - = + -06% 
PHOSPHORUS - - - -40% 

‘@ Typical Malleable Pig Iron Specification 
MANGANESE - - -50% 
SULPHUR - - “05% cA CODRU 
PHOSPHORUS - + + -06% 
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Raw Material Markets 


At a meeting of the Steel Association in London 
last week advances in the price of steel were made 
to come into operation on January 1. In view of 
the loss of the railway freight rebates the increase, 
which is of 3s. per ton, had been fully expected. 
The new quotations will be applicable to all orders 
placed on and after December 16, for deliveries 
after December 31, and are im respect of all heavy 
products under the jurisdiction of the Steel Associa- 
tion. The increase will also apply to small steel 
bars. Increases in the prices of hematite and basic 
are also likely to be made in the near future. 


Pig-lron 


MIDDLESBROUGH.—All available supplies in 
the Cleveland area are being carefully rationed, in 
order to see that users receive material in pro- 
portion to their requirements. It is hoped that next 
month production will have been enlarged to the 
extent of about 200 tons a day. Some makers are 
willing to accept orders for forward delivery. No. 3 
Cleveland G.M.B. is quoted at 8ls., with No. 4 
foundry or No. 4 forge at 80s., and No. 1 quality 
at 83s. 6d. Owing to the uncertainty of future 
rices business in hematite is being restricted. 
ST cletions are sure to be raised, but no announce 
ment has been made as yet. Costs of production 
are advancing and until prices follow suit, the 
burden will have to be carried by the producers. 
For delivery in the Middlesbrough district, the 
nominal price of East Coast hematite mixed num- 
bers is 85s. per ton. When this figure is increased 
the revised quotation will almost certainly be at 
least 95s. 

LANCASHIRE.—Deliveries against existing con- 
tracts are on a good scale. New business is also 
satisfactory and consuming plants are well engaged. 
Offers of Staffordshire and Derbyshire brands of 
No. 3 foundry iron, for delivery to users in the 
Lancashire price zone, are all on the basis of 89s. 
per ton, with Northamptonshire at 87s. 6d., and 
Derbyshire forge iron at from 84s. to 86s., accord- 
ing to the class of consumer. There is a steady 
call for supplies of hematite against existing con- 
tracts. Scottish No. 3 for delivery in the Man- 
chester district is quoted around 99s. 6d., with West 
Coast hematite nominal at 93s. 6d. and East Coast 
at 93s., both delivered equal to Manchester. 

MIDLANDS.—The shortage of supplies in this 
area is very acute and there appears to be little 
prospect of any improvement. Northamptonshire 
qualities are the most seriously affected, both pig- 
iron and hematite being difficult to procure. As a 
result, most users of these grades are transferring 
their attention elsewhere. Current minimum rates 
are 83s. 6d. for Northamptonshire No. 3 and 86s. 
for Derbyshire, Lincolnshire and North Staffordshire 
No. 3, delivered to Birmingham and district, and 
subject to a small sliding-scale rebate to large users. A 
heavy inquiry exists for forge iron for puddling pur- 
poses at 5s. per ton below the ordinary No. 3 foundry 
price. Consumers of special-quality irons continue 
to have substantial requirements and large tonnages 
are going into consumption. Prices are unaltered, 
refined iron being quoted at £6 5s. to £7 15s., 
medium-phosphorus iron from 90s. to 95s., and low- 
phosphorus, including Scottish No. 3, from 97s. 6d. 
to 105s. Premiums of between 10s. and 20s. per 
ton are being demanded over and above the official 
prices of hematite and it is fully expected that 
quotations will be advanced by from 15s. to 20s. 
per ton in the near future. West Coast mixed 
numbers are at £4 17s., East Coast No. 3 at £4 16s., 
and Welsh mixed numbers at £4 15s. 6d., including 
delivery to local stations and subject to an extra 
of 1s. 6d. per ton if delivery into works is required. 

SCOTLAND.—With an expanding demand and 
no sign of any enlargement of production, the out- 
look in this area is not a happy one. It would 
appear that unless large importations of foreign 
material can be made, many consumers will be 
seriously inconvenienced. The price of foundry iron 
remains at 88s. for No. 3 f.o.t. furnaces, with 2s. 6d. 
extra for No. 1. No. 3 Cleveland iron is quoted 
at 84s. f.o.t. Falkirk and 87s. f.o.t. Glasgow, with 
Northamptonshire at 1s. 3d. below the foregoing 
figures. Prices of hematite and basic irons are still 
unchanged, but increases may be expected at any 
time. Mixed numbers of East Coast, West Coast 


and Scottish hematite are quoted at 85s. 6d., less 
5s. rebate; British and Indian basic, 75s., less 5s. 
rebate; all f.o.t. steelworks. 


Coke 


The market for foundry coke continues to be very 
firm. Prices are officially unaltered, but some pro- 
ducers are charging an extra 1s. per ton. For 
delivery in Birmingham and district, best Durham 
coke is quoted from 42s. 6d. to 45s., and Welsh from 
42s. 6d. to 54s. per ton. 


Steel 


Quotations of heavy products controlled by the 
Steel Association were increased at a meeting in 
London last week, the advance applying to all de- 
liveries from January 1 to the end of May, when 
prices will again be reviewed. Orders placed for 
delivery after June 1 will be subject to the price 
then ruling. As from January 1, the rebate on 
joists will be reduced to 15s. Business continues to 
be difficult to transact. In semi-finished steel, only 
orders for forward deliveries can be negotiated, and 
these are subject to an increase of 2s. 6d. per ton, 
making the price for soft steel billets £6 5s. basis. 
Producers of finished material are busily engaged 
in complying with their commitments, and deliveries 
are in arrears. While the home demand remains so 
heavy, export inquiries are having to be refused. 


Scrap 


All available supplies of scrap are eagerly taken 
up in the Cleveland area. Owing to the higher 
prices there is little imported material on the mar- 
ket. Prices display a rising tendency. Heavy steel 
scrap is now fetching 62s. 6d. per ton in most 
cases. There is considerable difficulty in obtaining 
supplies of machinery cast-iron scrap, and it is 
thought likely that 72s. 6d. will be the level of 
future business. The price of foundry cast iron 
has risen 5s. to 70s. The Midland market continues 
to experience an active inquiry for all qualities. 
Prices are firm. Mixed heavy iron and steel in 
furnace sizes is at 538s. 6d., while 1s. 6d. extra 
is paid for good-sized parcels. Heavy machinery 
in handy sizes is at 72s. 6d., good heavy at 67s. 6d. 
to 70s., and clean light metal at 55s. Short, heavy 
steel, suitable for foundry use, is at 67s. 6d. to 
70s. per ton, delivered works. Business is on a 
satisfactory scale on the Lancashire market, al- 
though most users appear to be well covered for 
supplies. For best quality machinery metal 67s. 6d. 
to 7ls. is paid, according to the position of sup- 


plies. Heavy melting-steel scrap is quoted from 
about 57s. 6d. to 60s. per ton, delivered in the 
Sheffield district. There is no abatement in the 


demand for scrap in Scotland, and prices remain 
firm. Heavy steel scrap in furnace sizes is at 57s. 6d., 
with heavy basic, or heavy iron and steel scrap 
mixed, about 5s. less. Good piling wrought-iron 
scrap is well inquired for at 70s. to 72s. 6d., with 
75s. to 77s. 6d. paid for special quality. Heavy 
machinery cast-iron scrap is at 73s, 6d. to 75s., for 
pieces not exceeding 1 cwt., while cast-iron scrap, 
to the same specification, is 68s. 6d. to 70s. per 
ton, delivered f.o.t. consumers’ works. 


Metals 


Copper.—There has been a_ continuance of the 
activity on this market. Cable makers have par- 
ticularly heavy requirements, but most users are 
well covered, and new buying by consumers is only 
on a moderate scale. Much surprise was occasioned 
ut the rise in the United States domestic quotation. 
This was specially unexpected, as the statistics for 
November were not at all impressive. At the 
present time copper-consuming works in the United 
States are taking up substantial tonnages. 

Daily market prices :— 

Cash.—Wednesday, £46 to £46 1s. 3d.; Thurs- 
day, £45 16s. 3d. to £45 17s. 6d.; Friday, £46 5s. 
to £46 6s. 3d.; Monday, £47 1s. 3d. to £47 2s. 6d. ; 
Tuesday, £47 15s. to £47 17s. 6d. 

Three Months.—Wednesday, £46 is. to 
£46 7s. 6d.; Thursday, £46 2s. 6d. to £46 3s. 9d. ; 
Friday, £46 lls. 3d. to £46 12s. 6d.; Monday, 
£47 7s. 6d. to £47 8s. 9d.; Tuesday, £48 to 
£48 1s. 3d. 

Tin.—New business is on a quiet basis in this 
country, but consumers in the United States and on 
the Continent have put forward some heavy inquiries. 
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The tinplate industry, both in this country and in 
the United States, is very active, and operations are 
around 65 per cent. and 85 per cent. of capacity re- 
spectively. Exports of tin from this country in 
November were only 629 tons, as compared with 
2,169 tons in November, 1935. The strike of seamen 
in the United States continues to hold up large 
supplies of tin in the harbours, but there are hopes 
that the dispute will be settled in the near future. 

Metal Exchange quotations were as follow :— 

Cash.—Wednesday, £236 15s. to £237; Thursday, 
£236 12s. 6d. to £236 17s. 6d.; Friday, £234 10s. 
to £234 12s. 6d.: Monday, £232 15s. to £233; Tues- 
day, £233 to £233 5s, 

Three Months.—Wednesday, £236 15s. to £237: 
Thursday, £236 12s. 6d. to £236 17s. 6d.; Friday. 
£234 10s. to £234 12s. 6d.; Monday, £232 15s. to 
£233; Tuesday, £233 to £233 5s. 


Spelter.—A stronger tone appears to be ruling in 
this market, but this is generally considered to 
be due to speculative interest only. Brass makers 
are well employed, and consequently have extensive 
requirements, while the armament concerns are also 
large consumers. 

Official quotations were as follow :— 

Ordinary.—Wednesday, £18 lls. 3d.; Thursday, 
£18 10s.; Friday, £18 5s.; Monday, £18 17s. 6d.; 
Tuesday, £18 18s. 9d. 


Lead.—Rather quieter conditions have been evident 
in this market, although the undertone remains 
firm. It is anticipated that as soon as the holiday 
influence has passed the market will resume the 
activity of the past few months. The price of lead 
in the United. States has been raised to 5.50 cents 
per lb., and the outlook is very favourable. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Wednesday, £25 17s. 6d. ; 
Thursday, £25 lls. 3d.; Friday, £25 18s. 9d.; 
Monday, £27 7s. 6d.; Tuesday, £27 2s. 6d. 


Book Review 


The International Mercantile Diary and Year 
Book, 1987. Published by the Syren & 
Shipping, Limited, 44 and 46, Leadenhall 
Street, London, E.C.3. Price 10s. 6d. 


The publication of this year book fulfils a 
much-needed service to the commercial world. 
To attempt to give a comprehensive summary of 
the contents of this volume would be impossible 
in this small space, but it may be said that the 
information contained will be found of the 
utmost utility to a wide and varied section of 
industry. All aspects of the trade of Great 
Britain, the British Empire and foreign coun- 
tries are detailed, while the lists of imports and 
exports of each country will be found of par- 
ticular interest. 

There is a wealth of reference knowledge to be 
obtained from the extensive section under the 
heading of General Information, including 
tables dealing with the weight of steel sheets 
and iron and steel plates, ete. Subscribers to 
the International Mercantile Diary and Year 
Book are also invited to make full use of the 
“Merchant Shipper,”’ a free quarterly supple- 
ment issued to keep the information of thie 
year book up-to-date. 


Catalogue Received 


Refractories. The Cleveland Quarries Com- 
pany, Builders’ Exchange Building, Cleveland, 
Ohio, U.S.A., have sent us a copy of a 28-page 
brochure which deals in a very informative way 
with Buckeye silica firestone. We seem to remem- 
ber that Mr. Frank Russell was impressed with 
some material of this nature during a visit to 
the States. It seems that this firestone is of a 
laminated structure and the “‘ business ’’ face 
of the block runs at right angles to the lamina- 
tions in most cases. These slabs of firestone are 
apparently used instead of wood for pickling 
tanks. We are unaware of similar refractory 
being available in Europe. 
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LONDON OFFICE: 
Russell House, 
Adelphi, W.C.2 Glasgow 

Telephone : Temple Bar 7361 


MANUFACTURERS 


The above photograph shows the 
condition of an 04 grade Albino lining 
in a 5-ton Brackelsberg furnace after 
255 heats. You will observe the lining 
has worn back evenly and it is still 
approximately 8” in thickness. The 04 
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950 tons of metal melted— 


grade is specially produced for rotary 
furnaces, but there are other grades for 
lining cupolas, converters and ladles. 
This photograph is reproduced by 
courtesy of James Howden and Company 
(Land) Ltd. 


ALBIN 


ROTARY FURNACE LINING MATERIAL 


Please send enquiries to the nearest Sales Office: 


GENERAL REFRACTORIES LIMITED, 
Genefax House, Sheffield, 10 


Telephone: Sheffield 31113 (6 lines) 


SCOTTISH OFFICE: 
156, St. Vincent Street, 


Telephone: 5250 


OF HEAT RESISTING AND — 


MANCHESTER OFFICE: 
9, Albert Square, 
Manchester, 2 
Telephone: Blackfriars 6130 

grams: Telegrams: Telegrams: 


ax, Rand-London”"’ ** Genefax, Glasgow "’ ** Genefax, Manchester 


HEAT INSULATING 


Telegrams: Genefax, Sheffield” 


MATERIALS OF EVERY 


SOUTH WALES OFFICE: MIDDLESBROUGH OFFICE: 
11, Wind Street, 20, Marton Road, 
Swansea Middlesbrough 
Telephone : 3680 
Telegrams: 
** Genefax, Swansea 


DESCRIPTION. 
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COPPER 
£ 8s. d. 
Standard cash 47 15 0 
Three months 48 0 0 
Electrolytic 52 0 0 
Tough 50 5 O 
Best selected 5015 0 
Sheets 79 0 0 
India 60 10 O 
Wire bars . 52 0 0 
Ingot bars 52 0 0 
H.C. wire rods 55 10 0 
Off. av. cash, Nov 43 19 51% 
Do., 3 mths., Nov. 44 6 7,9, 
Do., Sttlmnt., Nov. 43 19 7% 
Do., Electro, Nov. 48 14 6°, 
Do., B.S., Nov. 48 8 lt 
Do., wire bars, Nov. 4819 9 
Solid drawn tubes 
Brazed tubes 12d. 
Wire 74d. 
BRASS 
Solid drawn tubes 103d. 
Brazed tubes 123d. 
Rods, drawn 93d. 
Rods, extd. or rlld. 
Sheets to 10 w.g. 8id. 
Wire as 83d. 
Rolled metal 83d. 
Yellow metal rods 53d. 
TIN 
Standard cash 233 0 0 
Three months 233 0 0 
English 233 5 O 
Bars. . 235 5 O 
Straits 235 0 0 
Australian 233 0 0 
Eastern 236 5 0 
Banca 235 0 0 
Off. av. cash, Nov. | 231 O 113 
Do., 3 mths., Nov. 229 5 10 
Do., Sttlmt.,. Nov. 231 O 113 
SPELTER 
Ordin 18 18 9 
Remelted 1610 0 
Hard 15 10 0 
Off. aver., Nov. .. -- 16 8 6} 
Aver. spot, Nov. .. 16 6 O08 
LEAD 
- foreign ppt. 27 2 6 
Empire “0 28 2 6 
English... 2 5 © 
Off. aver., Nov. .. 2 
Aver. spot, Nov. .. 2114 5: 
ALUMINIUM 
Ingots £100 to £105 
Wire OS 1/3 to 1/4 lb. 
Sheet and foil 1/2 to 1/4 lb. 


ZINC SHEETS, &c. 
Zinc sheets, English 29 0 0to29 10 0 
Do.,V.M. ex-whse. 29 0 0t029 10 0 
Rods 30 15 0 


ANTIMONY 


Chinese, ex-w! -- 58 0 0 
Crude, c.i.f. 30 0 0 


QUICKSILVER 
Quicksilver .. 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


14 2 6 


Ferro-silicon— 
25% oa 817 6 
45/50% .. 0 to 12 5 


16 2 6tol7 7 6 
12/8 Ib. Va. 


35/50% .. 
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RAW MATERIALS—PRICE LIST 
(Tuesday, December 22, 1936) . 


Ferro-molybdenum— 

70/75% carbon-free . 4/6 lb. Mo. 
Ferro-titanium— 

20/25% carbon-free_ .. 9d. Ib. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 

80/85% . 3/14 Ib. 
Tungsten metal powder— 

98/99% . 3/3 Ib. 
Ferro-chrome— 

2/4% car. 33 0 0 

4/6% car. 2110 0 

6/8% car. 21 0 0 

8/10% car. 21 0 0 
Ferro-chrome— 

Max. 2% car. 33 10 0 

Max. 1% car. 36 5 0 

Max. 0.5% car. 37 5 0 

70% carbon-free 94d. Ib. 
Nickel—99.5/100% £200 to £205 
“F” nickel shot .. £184 0 0 
Ferro-cobalt, 98/99% 7/3 lb. 
Metallic chromium— 

96/98% .. 2/5 Ib 
Ferro-manganese— 

76/80% loose £1115 Otol2 5 0 

76/80% packed £12 15 Otol13 5 0 

76/80°% export £10 15 0 
Metallic ruanganese— 

94/96% carbon-free 1/3 lb. 
Per ton unless otherwise stated, 
basis 2-ton lots. 

HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 

Per lb. net, d/d buyers’ works. 
Extras— 

Rounds and aneen 3 in. 

and over 4d. Ib. 

Rounds and squares, under 

in. to } in. 24. 1b. 
Do., under }in. to 3, in. .. 1/-b. 
Flats, $ in. X } in. to under 

lin. x #in. oo Ib. 

Do., under $ in. x hi in. 1/- Ib. 
Bevels of approved _ sizes 

and sections 6d. Ib. 
Bars cut to length, 10% extra. 

SCRAP 
South Wales— ad. £58. d 

Heavy steel ‘ 3 4 0 

Mixed iron and 

steel 3 0 O0to3 1 0 

Heavy castiron 218 Oto3 0 0 

Good machinery 3 2 Oto3 4 0 
Cleveland— 

Heavy steel 3 0 Oto3 2 6 

Heavy castiron .. 3 5 0 

Heavy machinery 310 Oto3 12 6 
Midlands— 

Light cast-iron 

scrap 215 

Heavy wrought 

iron 5 Oto3 7 6 

Steel turnings 0 0 
Scotland— 

Heavy steel 217 6 

Ordinary cast iron 3 8 6to3 10 0 

Engineers’ turnings 22 6 

Cast-iron borings .. 118 0 

Wrot-iron piling 3 10 0 to 312 6 

Heavy machinery3 13 6 to 315 0 
London—Merchants’ buying prices, 

delivered yard. 

Copper (clean) =. 

Brass 23 0 0 

Lead (less usual draft) 2210 0 

Tea lead 18 0 0 

Zinc 1010 0 

New aluminium cuttings . 74 0 0 

Braziery copper 35 0 0 

Gunmetal .. 36 0 0 

170 0 0 

Shaped black pewter 124 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 83/6 
» No.3 81/- 
» 80/- 
Forge No. 4 80/- 
Hematite No.1 .. 85/6* 
Hematite M/Nos. .. 85/-* 
N.W. Coast— 
Hem. M/Nos, d/d Glas. 85/6* 
d/d Birm. .. 97 /-* 
Maileable iron d /d Birm. .. 125/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge . 83/- 
» No.3 fdry 86/- 
Northants forge .. 80/6 
” fdry. No. 3 83/6 
fdry. No. 1 86/6 
Derbyshire forge 83/- 
” fdry. No. 3 86/- 
“ fdry. No. 1 89/- 
Scotland— 
Foundry, No. 1, f.o.t. 90/6 
No. 3, f.o.t. 88/- 
Cleveland No. 3, Glasgow 87/- 
» Falkirk . 84/- 
Scottish hem. M/Nos, d/d 85 /6* 
Sheffield (d/d district)— 
Derby forge 80/6 
»  fdry. No. 83/6 
Lines forge 80/6 
»  fdry. No. 3. 83/6 
W.C. hematite 91/-* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 89/- 
Staffs fdry. No.3 .. 89/- 
Northants fdry. No. 3 87/6 
Cleveland fdry. No. 3 89/- 
Glengarnock, No. 3 99/6 
Clyde, No. 3 : 99/6 
Monkland, No.3 .. 99/6 
Summerlee, No. 3 99/6 
Eglinton, No.3 . 99/6 
Gartsherrie, No. 3 99/6 
Shotts, No. 3 99/6 


* Subject to a rebate of 5s. per ton under 
certain conditions. 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


Tron— ca @ a 
Bars (cr.) .. -- 1010 0 
Nut and bolt iron 817 6to9 7 6 
Hoops -ll 7 6 and up 
Marked bars ot. 13 0 
Gas strip .. ‘ 7 6and up. 
Bolts and nuts, i in. 4 in. 

16 0 Oand up. 

Steel— 

Plates, ship, etc. 9 7 6to 9 10 
Boiler plts. 917 6told 0 
Chequer plts. a 
Angles 9 @ 
Joists 
Rounds and. equares 3 in. 

to 54 in. 10 0 
Rounds under 3 in. to $i in. 

(Untested) 9 7 
Flats—8 in. wide and over 9 5 


», under 8 in. and over Sin. 9 10 


Rails, heavy 8 5 Oto 810 

ps (Staffs) 10 2 
Blac sheets, 24g. (4-t. lots) 12 0 
Galv. cor. shts. (  ,, 14 0 
Galv. flatshts. ( ., ) 1410 


Galv. fencing wire, 8g. plain 
Billets, soft. . 6 2 


oc aeooooo 


Billets, hard "6 to8 
Sheet bars .. 6 0 Oto6 10 
Tin bars 6 0 O0to6 10 
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PHOSPHOR BRONZE 


Per Ib. basis 
Strip... 114d. 
Sheet to 10 w.g. 12}d. 
Wire .. 133d. 
Rods .. 13d. 
Tubes .. 15d. 
Castings 13d. 


Delivery 3cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (56%) £30 above 
price of English ingots. 
C. Cuurrorp & Son, Liurrep. 


NICKEL SILVER &c. 


Per Ib. 

Ingots for raising 7d. to 1/1 
Rolled— 

To wide .. 1/1 to1/7 

To 12in. wide .. 1/1} to 1/7} 

To 15in. wide .. 1/14 to 1/7} 

To 18in. wide .. 1/2 to1/8 

To 21 in. wide . 1/2} to 1/8} 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1 [33 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 

to 10g. 1/44 to 1/114 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 22.31 
No. 2 foundry, Valley .. 20.50 
No. 2 foundry, Birm. 16.88 
Basic, Valley . 20.00 
Malleable, Valley 20.50 
Grey forge, Valley ne 20.00 
Ferro-mang. 80%, seaboard 80.00 
O.-h. rails, h’ ie at mill 36.374 
Billets .. 32.00 
Sheet bars 32.00 
Wire rods 40.00 
Cents. 
Iron bars, Chicago 1.80 
Steel bars 2.05 
Tank plates 1.90 
Beams, etc. 1.90 
grooved steel 1.80 
Steel hoops ‘ 1.95 
Sheets, black, No. 24 2.60 
Sheets, galv., No. 24 3.20 
Wire nails 2.05 
Plain wire 2.50 
Barbed wire, galv. is 2.55 
Tinplates, 100-lb. box . -. $5.25 
COKE ovens) 
Welsh foundry . 30/- to 32/6 
» furnace .. 24/6 to 25/- 
Durham foundry 24/6 
» furnace 21/6 
Scotland, foundry a 30/- 
furnace 25/- to 26/- 


TINPLATES 
f.o.b. Bristol Channel ports 


LC. cokes 20x14 per box 18/9 to 19/3 
» 28x20, 37/6 to 38/- 
20x10» to 27/6 
» 19/6 to 19/9 

C.W. 20x14 ,, 16/- to 16/6 

28x20 34/6 to 35]- 
20x10”, 23/3 to 23/6 
183x143, 16/6 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 

basis 0 Oto£fl6 10 0 
Bars and nail- 

rods, rolled, 

basis £15 15 Oto£l6 0 0 
Blooms £10 0 Oto£fl2 0 
Keg steel £25 0 Oto £28 0 0 
Faggot steel £18 0 Oto £23 0 0 
Bars and rods 

dead soft, st’1£10 0 Oto £12 0 


All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 19.39 to £1.] 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) Lead (soft foreign, prompt) 
Standard Copper (cash) £ 6. d. £ ed. £ 6s. d. 
a. d. Dec. 16 .. 23615 O inc. 65/- Dec. 16 .. 1811 3 No {change Dec. 16 .. 2517 6 dec. 3/9 
Dec. 16 .. 46 O O inc. 1/3 17. .. 236 12 6 dec. 2/6 17... 1810 O dec. 1/3 BR BS 6/3 
17 .. 4516 3 dec. 3/9 0 42/6 5/- 18 .. 2518 9 ine. 7/6 
18 .. 46 5 ine. 8/9 : 35/- ne 21 .. 1817 6 ince. 12/6 28/9 
16/3 22 .. 283 O O inc. 5/- 1/3 23 .. 97.23 6 dee. 5/- 
‘ate Electrolytic Copper Tin (English ingots) Spelter (Electro, 00.9 per cent.) Lead (Bnglian) 
8. d. “a & 8. 
Dec. 16 .. 50 5 ONo change Dec. 16 .. 23615 inc. 65/- Dec. 16 .. 2011 3dec. 1/3 Dec. 16 .. 2715 Odec. 5/- 
13d. 18 .. 5010 O ine. 5/- 18 .. 23410 Odec. 45/- 2/6 18 .. 28 0 Oine. 10/- 
13d. 15/- 22 . 233 5 Oinc. 5/- 1/3 » 22 .. 29 6 O No change 
AVERAGE MONTHLY PRICES OF CLEVELAND No. 3 PIG-IRON. 
Year Jan Feb March April May June July Aug. Sept. Oct. Nov. Dec. R-- 
d. 8. d. a s. d, 8. d. 8. d. s. 8. d. 8. s. d. d. d. s. 4d. 
1896 87 3 38 4 38 7 38 1 87 4 87 4 36 11 36 11 87 11 39 2 40 5 40° 6 38 3 
1807 41 2 40 4 40 5 39 2 39 7 40 9 39 6 40 5 41 7 42 5 41 56 40 4 40 7 
1808 40 9 40 8 40 6 40 0 40 7 39 11 40 4 41 11 43 0 44 11 49 1 “4 3 42 0 
1809 46 10 47 11 47 9 49 10 65 11 62 10 71 6 65 9 67 (7 68 8 70 0 66 9 Oo 5 
1 1900 67 10 68 10 73 10 76 2 7% 2 68 6 69 3 m1 4 7 9 67 8 63 6 63 6 68 9 
1901 48 0 46 6 45 8 45 6 45 10 447 44 6 45 3 45 3 45 3 43 6 43 1 45 3 
: 1902 43 11 46 7 46 9 47 11 48 10 49 7 50 9 62 1 53 6 52 9 50 9 47 11 49 3 
1008 47 3 48 9 51 10 49 0 46 1 46 2 46 7 46 8 45 7 43 6 42 10 41 11 46 4 
+ 1004 42 3 42 7 43 3 447 44 0 42 10 42 9 43 3 43 1 43 9 46 1 48 7 48 11 
} 1905 48 11 48 0 49 6 50 1 61 5 45 6 45 9 47 6 48 8 62 11 52 9 63 3 49 6 
1906 58 9 50 1 48 1 48 8 50 2 50 3 50 6 53 0 54 6 56 8 58 6 62 4 58 6 
} 1907 60 4 56 6 54 10 56 0 61 1 58 1 57 8 57 8 55 7 54 8 50 8 50 0 56 2 
4 1908 48 5 49 3 61 7 51 10 51 6 51 2 50 0 51 4 52 0 49 8 49 4 48 11 60 8 
1909 48 10 48 1 46 9 47 9 48 4 48 9 48 6 50 5 61 3 61 11 51 2 50 7 49 4 
is 1910 61 10 51 8 51 7% 50 10 49 10 49 2 48 10 49 8 49 3 49 72 49 st 49 10 50 4 
[33 1011 114 49 2 48 5 46 11 46 4 46 6 46 11 47 4 47 0 46 7 47 48 1 477 
1/6} 1912 50 0 49 51 1¢ 53 7 54 4 55 1 67 at 64 68 61 7% 66 8} 67 8 68 0 68 5 
1918 66 114 63 64 8 67 HI 66 3 56 56 55 8 55 4 53 0 50 1 50 4 68 10 
1914 50 11 61 5 51 08 5l 4 51 6 61 Hi 51 5 52 8 51 5 50 1 50 8 53 0 6l 4k 
/1ld 1916 ’ 65 7 56 6 61 0 66 7 65 2 66 10 65 4 66 08 65 3 65 11 69 10} 75 7% 65 7 
1916 80 2 91 6 87 4} 86 10 82 6 82 6 87 6 87 6 87 6 87 6 87 6 87 6 85 10 
ie 1017 87 6 87 6 87 6 92 6 92 6 92 6 92 6 92 6 92 6 92 6 92 6 5 0 99 3 
1918 95 0 95 0 95 0 95 0 9 0 5 0 9 0 95 0 9 0 9% 0 9% 0 9% 0 % 0 
1910 95 0 95 0 95 0 95 0 152 6 160 0 160 0 160 0 160 0 160 0 160 0 160 0 137 8 
1920 175 0 175 0 187 6 200 0 208 0 217 6 217 6 221 0 225 0 225 0 225 0 225 0 209 3 
i. 1921 222 6 195 0 150 0 126 0 120 0 120 0 120 0 136 3 127 0 120 0 110 0 100 0 137 4 
- 1022 . 92 6 90 0 90 0 90 0 90 0 90 0 89 0 87 3 92 6 92 6 92 6 91 3} 9 7%) 
, 1928 04 6 108 9 125 6 129 44 128 6 136 0 128 1} 121 11 97 1 97 0 100 0 100 0 110 
‘Is. 1924 99 10 97 33 91 9 93 9 91 9 89 1 87 9 85 0 82 80 21 81 9 81 9 88 7 
“31 1925 80 | 78 104 78 0 73 3 76 0 73 104 71 7} 69 104 68 1 66 7 66 0 66 10} 72 1044 
1926 69 4 70 0 70 0 70 0 72 6 75 1 86 7 90 0 93 1 117 10 120 0 99 0 86 8 
50 1927 85 0 88 1k 81 0 80 0 73 9 70 0 70 0 68 9 67 6 67 6 66 10% 65 0 78 
.88 1928 65 0 65 0 65 6 66 0 66 0 66 0 66 0 66 0 66 0 66 0 66 0 66 0 aS ot 
“00 1929. 66 0 66 9 67 0 68 1} 69 5 71 104 72 9 72 6 72 6 72 6 72 6 72 6 70 4 
50 1980 72 6 72 6 70 0 67 6 67 6 67 6 67 6 64 6 63 6 63 6 68 6 63 6 66 11 
: 1931 59 6 58 6 58 6 58 6 58 6 58 6 58 6 58 6 58 6 58 6 58 6 58 6 68 
1.00 1932 58 6 58 6 58 6 58 6 58 6 58 6 68 6 58 6 58 6 58 6 58 6 58 6 58 6 
00 1988° 62 6 62 6 62 6 62 6 62 6 62 6 62 6 | 62 6 62 6 62 6 62 6 62 6 62 6 
1934* 62 6 65 0 67 6 67 6 67 6 67 6 67 6 67 6 67 6 67. 6 67 6 67 6 66 10: 
}. 374 1935* 67 6 67 6 67 6 67 6 67 6 87 6 7 6 67 6 67 6 67 6 69 44 70 0 67 10 
1936* 70 O 70 O 70 70 O 70 0 70 5 0 75 75 #0 75 75 0 am 
—_ * Delivered Middlesbrough area. Prior to 1933, prices were f.o.t. furnaces. 
ents. 
|. 80 
| 
| .90 
| .80 
| 95 5 
2 INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
50 
55 
5.25 nn CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. re 
32/6 13, RUMFORD STREET, LIVERPOOL. 
21/6 
30/- 
» 26/- 
» 19/3 
> 38/- 
19/0 FOR EVERY TYPE OF CASTING 
) 16/6 ax 
T 
23/6 
16/6 am NON-F ERROUS ME ALS 
TEEL 
0 0 as REFRACTORIES — COKE — SAND 
0 0 FERRO-SILICON—FERRO-CHROME 
0 0 
0 0 
00 
0 0 
burg. CENTRAL CHAMBERS, ZETLAND ROAD, 
4, HOPE ST., GLASGOW, c.2. MIDDLESBROUGH. 
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SITUATIONS VACANT 


MACHINERY—C ontinued 


MISCELLANEOUS— Continued 


SSISTANT Works Manager required for 

important engineering works with large 
non-ferrous foundry. Only first-class men need 
apply, stating age, experience, and salary 
required.—Box 148, Offices of THe Founpry 
TRAvDE Journal, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED.—Reliable and capable Foreman 


for small non-ferrous ingot manufac- 
turers, Birmingham district. Applications 
treated in strict confidence. Write stating 
experience, wages, etc.—Box 152, Offices of 


Tue Founpry Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


PARTNERSHIP 


WANTED to purchase, Whole or Part 

Interest in small old-established foundry 
requisite and supplies business, preferably in 
Midlands. View to introducing new lines and 
development.—Apply by letter to Messrs. 
SHAKESPEARE & VeERNON, 83, Colmore Row, 
Birmingham. 


AGENCY 


STABLISHED Irish Free State Foundry 

desires to communicate with English or 
Scottish foundry with view to expanding and 
developing manufacture of cast iron goods, 
enamelling and _ galvanising processes, ete. 
Replies in strict confidence.—Box 150, Offices 
of Tue Founpry Trape Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


PROPERTY 


OR SALE.—Tronworks consisting of seven 
modern blast furnaces, by-product recovery 
plant, along with offices, engineering shops and 
foundry. This valuable site covers an area of 
approximately 65 acres and is situated within 
10 miles of Glasgow and has good railway con- 
nections.—Address TRONWORKS,”’ Wo. 
Portrous & Co., Glasgow. 


PATENT 


MHE proprietor of British Patent No. 

380,502, dated February 24, 1931, relating 
to ‘‘ Improvements in Furnaces,’’ is desirous 
of entering into arrangements by way of a 
licence, or otherwise on reasonable terms, for 
the purpose of exploiting the above patent and 
ensuring its practical working in Great Britain 
—Inquiries to Stncer, Steger Building, 
Chicago, Illinois. 


MACHINERY 


PLANT required: 3 by 2,000 galls. open 

or enclosed tanks, preferably with steam 
coils; alsc Jacketed Vertical Mixer, 4 ft. dia., 
5 ft. deep, with large opening at bottom; 
2-gall. Werner type Mixer with stuffing boxe# 
on spindles.—Reply Box 287, c/o Dawson’s, 
129, Cannon Street, London, E.C.4. 


ORGAN Oil-fired Tilting Furnaces: One 
centre-axis 250 lbs. capacity; two centre- 
axis 450 lbs. capacity; two centre-axis 600 lbs. 
capacitv. The above are repaired and relined 
ready for immediate delivery. Also for sale : 
Several Morgan lip-axis Furnaces, oil-fired and 
coke-fired.—A. Hammonp, 14, Australia Road. 
Slough. 


NE Prosama Sand Disintegrator and 
Thrower with A.C. Motor; first-class 
machine, price £35. Two Jackman Sand 
Throwers, stationary type with A.C. Motors, 
price £28 each. One new electrically-driven 


Sand Riddle, portable tyne, on wheels, price 
£14.—Box 142, Offices of Tue Founpry TRADE 
JouRNAL, 49, 
London, W.C.2. 


Wellington Street, Strand, 


OR SALE.—No. 7 Ajax Moulding Machine. 

Offers wanted.—Write : Sm James FARMER 

Norton & Co., Lrp., Adelphi Ironworks, 
Salford, 3. 


AND MIXERS AND AERATORS.—The 
‘* Breakir ’’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabinet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 
dia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, a.M.1.c.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


Several HYDRAULIC MOULDING 
PRESSES; 10” ram; 2,240 lbs. per sq. in. 
press. 

50-ton HYDRAULIC MOULDING 
PRESSES; 8” ram; 2,240 lbs. per sq. in. 
ress. 

. Three LANCS. BOILERS; 30’ x 8’; 150 lbs. 
w.p 


Number of SAFES, ail sizes. 
Write for Albion"’ Catalogue. 
‘Grams: ‘‘ Forward.’’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 


HEET Metal Work Pans, quotations for 

200 required.—Reply Box 140, Offices of 

THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


QUEBEC YELLOW PINE.—H._ R. 
Hopcson & Co., Importers, 94, Derby 
Road, Bootle, Liverpool. 


INEST FOUNDRY BLACKINGS AND 

FACINGS. All our own productions by 

the latest machinery. Pure Ceylon Plumbago 

(import direct). Quality at reasonable prices. 
Orders are repeated Send for free sample. 


JOHN & C. DURRANS, 


PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 


Telephone : Telegrams : 
128 Penistone. ‘** Facings, Penistone.”’ 


LUIDITY TESTS.—Patterns for these tests 
as described in F.T.J. of September 24 by 
Carl F. Joseph. Made in aluminium from our 
master pattern. 35s. per set. We shall also be 
glad to have your inquiries for patterns in 
hard or soft woods for all kinds of engineering, 
large and small.—Furmston & Lawtor, Pattern 
Makers, Letchworth. 


WANTED.—Large quantities of Castings of 


steel window fittings—THe WEATHER- 


Titer Co., Lrp., Clondalkin, Co. Dublin. 


*Phone: 287 SLOUGH 


MOULDING MACHINES 


FOUR LATEST TYPE ADAPTABLE HAND 
MOULDING MACHINES. Price, £14 each 
SEVERAL NEARLY NEW UTARD POWER 
MOULDING MACHINES. Cheap. 


New Brealey type Sand Mixer. Price, £25. 
Sand Mill 4” diameter, as new. Price, £22, 
Large Herbert Sand Mixer. Price, £44, 
Very good 18-ton Ladle. Price £40. 


LARGE STOCK OF A.C. MOTORS, 
COMPRESSORS, SANDBLASTS, ETC. 


PLEASE SEND US YOUR ENQUIRIES. 
Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 
We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “ SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham. 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 
Practical Advice Free 


Cc. W. COLEMAN, ‘ 
156, STRAND, LONDON, W.C.2. 
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SONS LIMITED EXCLUSIVE SUPPLIERS MIDETE PIGTRONS 
BRILL ¢ cum 
f 


BLUSIVE 
PLIERS" 


PHILL & | 
BLENHTLL LIMITED EXCLUSIVE SUPPLIERS 
BRITISH LIMITED EXCLUSIVE SUPPLIERS MIDHILL & GLENHE 
MiTiSH PIGIRONS EXCLUSIVE SUPPLE ENHILL PICTROME 
TRONS “LINITED ‘EXCLUSIVE SUPPLIERS, BRITE 
EXCLUSIVE SUPPLIERS MIDHJ 
MOLUSIVE SUPPLIERS MIDHILL Our Wishes to You | 


BPPLIERS MIDHILL & GLENHILL PROSPERITY 
BPHILL & GLENHILL 


GLENHILL PIGIRONS 


EWHILL PIGIRONS BRITISHS 
BGIRONS BRITISH PIGIRONS4 3 i 
PIGIRONS LIMITED 


SGTRONS LIMITED EXCLUSIVEY 


BOLUSIVE SUPPLIERS MIDHILL 


PPLIERS MIDHILL & GLENHILL PIG 


BRITISH PIGIRONS, LTD., Abbey House, 2, Victoria St., London, S.W.1. 


Telegrams: Ironobrit, Phone, London 


Index to Advertisers, p. 9. Situations, etc., p. 14. B 
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ON: 
BARRO 
THE BARROW HAEMATITE STEEL C° 
BARROW-IN-FURNESS LANCS. 


Pneumatic Tools 


Backed by more than 30 years 
wide experience in Pneumatic Tool 
production, we offer a complete range 
of Pneumatic Foundry Tool Equip- 
ment which will definitely lower 
your costs and increase your pro- 
duction. 


Write for fully illustrated literature dealing 
with the Tools in which you are interested. 


[SCOTSWOOD works] 


LY, Armstrong Whitworth Type 86 
WHITWORTH . **Plus” Chipper fettling a large loco- 
motive cylinder casting. 


London Office: THAMES HOUSE, WESTMINSTER, LONDON, S.W.1. 
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UTILISE FORDATH SERVICE. 


Type 5. 
() POWER DRIVEN 
SENIOR SELF CON- 
TAINED MOTOR 
DRIVEN UNIT. 


Front Shield cut away 
and Chain Shield 
omitted to show 
details of Drive. 


POWER DRIVEN 
JUNIOR. 


Type 1. Junior Hand Driven. Capacity }” to 3’. 

Type 2. Junior Power Driven: with Belt and Friction Clutch. Capacity 4” to r 
Type 3. Junior Self Contained Motor Driven Unit. Capacity }” to 3’. 

Type 4. Senior Power Driven with Belt and Friction Clutch. Capacity 3” to 6’. 
Type 5. Senior Self Contained Motor Driven Unig, Capacity 3” to 6’. 


The Fordath Engineering 


HAMBLET WORKS, 


WEST BROMWICH. 


Telephone—2 lines: Telegrams: 
Bromwich 0549 & 0550. Metallical, West Bromwich. 


2 
— 
coe 4 UY 
Uy, 
My, yy » Nyy Wb ae 
— 
‘Utmost accuracy of Core pi 
— 
elite ible wear. i 
g 
— ‘ 
B2 
A 


FOUNDRY TRADE JOURNAL DeceMBer 31, 1936 


Ram by 
SANDSLINGER 


for 


High Ramming Speed 
Ample Ramming Power 
Complete Flexibility 
Rapid Mobility 


m © The SANDSLINGER provides these 


essentials combined with the sturdy 
reliability of a machine embodying the 
experience of hundreds of foundries. 


All Electric 


FOUNDRY PLANT & MACHINERY LTD." 


Push Button Control 
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The illustration shows a No. 1 
size Pneulec Royer conditioning 
backing sand on the North-East 
Coast. There are a large number 
of machines operating in this 
district. 


FOUNDRY TRADE JOURNAL 


Pneulec Royers are used in every class of foundry, 
and in every part of the world. The method of 
operation makes the machine suitable for conditioning 
practically every grade of sand, and the principle of 
combing the sand has definitely proved itself the most 
economical. Royered sand is completely aerated, and 
blended, and the moisture content made uniform 
throughout the heap. Foreign materials are separated 
out, steam released, and the sand thoroughly cooled 
down. There is nothing complicated about the appli- 
cation of the machine. The sand is just shovelled 
on to the belt and the machine does the rest. We 
shall be pleased to investigate your conditions and advise 
whether Pneulec Royers can be profitably employed. 


Moulding machines furnaces sand mixing and Royer sand mixer 


core eile drying stoves oilsand mixers sand drying plant conveying plant electric swing grinaers 


PNEULEC LIMITED - Mafeking Road - Smethwick - Near BIRMINGHAD; 
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SAND BLAST Co 
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Blow your cupolas 
with an up-to-date 
Keith- Blackman 
Cupola Blowing 
Fan and make sure 
of maximum 
efficiency ........ 


Let us know the weight of metal to be melted 
per hour; the internal diameter of your cupola 
or cupolas; number and size of tuyeres; class 
of fuel to be used; pressure required and 
particulars of drive, and we will submit a 

quotation without 


KEITH & obligating you. 
BLACKMAN, 


HEAD OFFICE: 
27 FARRINGOON AVENYVE, LONDON, 
"PHONES: CENTRAL 7091. “GRAMS: JAMES KEITH, PHONE, LONDON. 
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Courtesy of Messrs. G. & J. Weir Ltd. 


Sand Control is imperatively important. Scores of foundries are now 
installing August’s Composite Sand Plants to enable complete sand 
control to be obtained. 


Better castings are produced, better moulding sand at very much less 
cost, the whole production costs are cut. These plants save labour, 
money, and give better working conditions. 


They are made in several sizes to suit all sizes of foundries. 


- A No. 3 Size 


August’s 
Composite 
Sand Plant, 
with feeder 
from knock-out. 


They are, of course, designed and built entirely by August’s 


“The Specialists in Foundry Mechanisation” 


whose products 


“Set the Standard by which Foundry plant is judged.” 


LIMITED 


Phones: 61247&8. PLAT TF AX, ENGLAND ‘crams: August, Halifax. 


Sole Licensees and manufacturers for British Empire (excluding Canada) of the Simpson Sand Mixer 
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